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C2) 

1 

iSi.^ Writ ssfte^ ;^ A i 0 . 
12?: taw. 

[It^3] it^3S2{C*Jl,>t:. 20 

^ffl^7'-4^=£a^^^fc■r•sBR©fi^-^bg!Ii?c$ic^)rt©5> 

A. 

tfnaB$mfgfiie[*s. 7u-Au-i-iw>i?-u-;^@ 

'>;^7-A. 

l/T HuiaiH^f'- ?rSfi Lrr'-fX:/"u-< «:H5fai!6Hi 
#S=&^^-r •SSlti' 7=- A <!: «r w o . 

H?iia^<it';^-?-A«. Hofas&ia»oiti«:ffis<DMi|?**g 
©js^a*B«iajifi* f h 'y-'i^<off^^vmm^mc 



1$ea¥7-2 88 80 6 

2 

5^;^^A. 

MiaiiHfeftia^iaa. mia3fim4«. h •7- ^'cd^iSecd h 

A. 

[if^9] iS^^e. 7. 8©l<»fn35r>{c*jl,»-C. 

o-c*^ c <k*!^<!:^€.a!iiii»jlll'>;5^7^A, 
[it^ 1 0 ] mtmQ «:*jt,»t:. 

tj:< ifc 10■C*€>Ci=&i^<!:TSa6^a®jl(s->;^f 
A. 

«cDii>^c < i 1 c i ^!KSI;i-r -SSfiililfejKl 

s^;^7-A, 

mhXT' ^ y^-:f\y< tclriBttiii^«:«^T2.S<it':=^ 
fi!riBi^i^;^r-Aimrias(tJ>XT-A©ti-rn3!r>— :^ 

K:> f5iBS()lli«©«k:ffi^©Mll5?:fg5£-rS®l^Jiffi# 

/h 0 . ir iBMJ|j*g5t*Stc J: Jgje $ tits: C 
©fi?ffeK*B5iBiili* h •7-5'®i*S!ej^@a=&ilfc 

fjc-^tc^aib. c©stmi//c)»^S(cs^(,i-CB«ia#^ 

M±-c© B«iBJg3£MJ^©«( *«i*o-r -sjg^e^J^ft^^ 
. c: ©fi^^^«l*n#©«: ^ 0 nfemrtatg^ 

jE¥S:i*WU-C)&:;Sa()ili^i!]lfiJ^;^-f-A, 

Hotajg^Mi^^i^©*!. B«faTV;<7y7©«i#*«lfti 

B?f B ^ ^ ^ ^#^S{C <l:»3^3nA:*^^©I&*(ctc. 
Dr|triBJg^«JS©{3iS<k:>i;^ 3 ?:ffliE-r C t =&iRfii 
i SSbiiiliyUti-':::^ 7- A. 

[ff^l4] 2(C*JC>-C. 
85fBJg^^J^«lftI^|g*J. f9fa|gS^J^©*©fg5£3n 



(3) 



7-288806 



imimi 6] m^mi Btc^si^-c. 

iHS!iiii«?:a^T^ 7=^ X >^ U t . 

Cfi5}c3ii 8] IS*:^1 7Cc*51>t:. 
[0 00 1 ] 
[0 00 2 ] 

vxmmr^fc^^t^.. mmi^(Dmm'r-^(DB^m m 

i^^tlTCi-So TAnlmaqe Knowledqe Based Vi 

deo CODEC For Low Bitrates : R.H.3.M. Plompenetc. 
SPIE p379-p384 Vol . 804 Cl987)J^^#Mo 

[0003 ] m^<omm^mm(D-^t . mmi^o 
^tifcmi^y=-^^Km<Dmm(iC&-:}{.>x{^m'r^ct 



m^^^^^fbtixi^^^o 

[ooo4]«?«^«. m^^muT.r^^xm^^f^tixi,^ 
^&mm(DEmmx\t. m^'r^mwmm<D^mm(D 

-So 

[0 00 5 ] ccD^^fji^^mic^^x&m'r^mi^f 
-^^s.mux'b. &m^mf)mL<i&i^^^-y hy-'^ 
m^ftt. -(-v-^yh. I s DN^) cDW^tc^i. e 

10 0 0 6] C(DJ:^rj:m^. ^ ^(^cmmr'-dKD&m 
[0007] itfc. MPE Gffi^co^^cDS&Hi^SIEfilT 

[0008] ^ /c. m^^miy::^TJ>.(Dm^. mm<on 
m^t^tLxA<DW}Bx^^f)^ib. mmrnxmi^r-"^ 

f)^x^^. cnccj;<9. ia<SB^r*'3"Cfc. pcdsp^ 

[0009] 

[0010] ( 1 ) :x^if ;&5f¥ u < m/^it^sp^^jg^-r 

[0011] ( 2 ) tf U < m^^cC^gP^Ofi^^St 
( 3 ) a®^ V by-P<Dh'yy ^ y ^m(ow^m^cMft^ 
[ 0 0 1 2 ] 0 . Se*<Dm^^^g|^g|^^>^r*A-r 

mm^yhy-'S^toxmmn^^^^^'^o^^^ 
'yxi>^m'm(Dmmmm^iBiMLXi^^^i)^hh^y -< y 

[0013] il^coimm y h y-^(Dm 

ni!)mmUXi.^^fci^(iCmm^y hV-'^O^h'^y ^ y 
[0014] ccD<fc ^ rj:m^. W^<om^Kmm(>cj:ti 



C4) 

5 

[0 0 15] (4) i7^^<Dm^^^&UXi.^rj:i,^o U 

10 

[0016] :^^(Dmmt. mii^7'-^(D&km^^ 

[0017] ^mm<Di&<DSm^t. M«::i-1f;&ii¥L/ < 

[0018] :^m^(om<ommt. mm^ v^-^<d 
m^BMx^^mmmmm^^:^r'A^mm'r^ct^c^ 

20 

[0019] :^^m<Om<Dmmt. ^(Dt^^K:^:b 

^x ummdcmm^mcommL^mmx^^mmmMm 
A c i (c * o 

[0 02 0] 

mm^y hv-^^ftuxmnm^v'-^^^mLxy^ 

0. Hafe^mt^:;^7^A<bHuiBS:M^'>^7"A(Dli'rn;&:»— 30 

[002 1 ] ccow^ccfei^r . mnEmmmm(omi^m. 
mMEmmmw^^m(^<t:^^i$tiftmm&(tcm'^i.^x 

[0022] :^mn(Dm<DmMfii. ±i^<DmM(tCm^ 

X. mnmm^m^SL(c^^iBm^tifcmmmm<oMm 

lit. mimi^m^^mcjzto^^i^titcm^micm-^ 
^^xmnEm^mm<Dmmr'-^m^m^bu. m^mmm 

c<Dnmvfcmimf^m-^i>xmMmi^mm(Dmi^y= 
-^m^mn^r^mi^mm^m^mLxrj:^'h(Dt'r^ 50 



8 8 806 

6 

[0 02 3] c(Dm^. m^mmmm^m^. 

[0024] :^mn(o{i^(o^m\t. mtmm^ vv^- 
^m(>cj:ommLftm&(Dh'yy ^ -j^mifcmcxmm 

[002 5] ±3E<omm^\e>x. mm^\t. ^rm^ 

[0 02 6] ccr. ^rafl¥iss<b«. mm<o^imm 

xnhti^mm^m^o:>mm(omsiSL. mmf-^(om 

[ 0 0 2 7 ] $/c. mmmm&t{t. mi^<Dmmmx^ 
mfc^<omm&.x$)^yU'-Au-h. xitm^m^m 

[0 02 8] ±ME<D:^^m(fCm^. MIHT V;^-^ ^(DM 

'ri>i^mmmsiE^m^^m^^ctf>m^Li.>. mm 

^Cti^^X^^^ 
[0 02 9] 

[0 030] mmiy>^7^M.u. mmmmtm^^mmc 

[003 1 ] mj£mm(Dmmm,WLm^m(tcj^ o . ^-if 
[0032] m^^mf^(Dmmm\it. mm^ vw-^ 

-"^(o^m^fxt^E^m^x^^. 

[0 03 3] #tC. fflI^0/t^S<7)h^:^ Y -j ^W^m 



[0034] ^^^cDiag-^X-A^ds^-fbL/ciS^tC 

[0035] 
[^t6£^] 

1 mmm) m i »*^?gcD§i i (omMimowsmmm 
[0036] commmit. 5f®e^^fi*i^6n 

CO 03 7 ] a i«:^-rj:^fc. ^';^T-A«iiilisaHigp 
1 0 0 <b . iS^ltSMSB 1 2 0 t . Hfi^jUftSR 1 0 0 
»§MgP 1 2 0 ©pa©7'- ^BM^'iy'?^vYv-i;i 
1 0 © 3 o©gP:»{c^*»n -S., 

[0 03 8] HlfejIiffiglSl 0 0«. TV*^7l0 1. 

sbiii^(?i£»sis 10 2. '^mmm!tms& 103. 

iiift^D tU 1 0 4 , ^mPl$<J{aiSIS 10 5. jUmMil 
<tSPl 0 6%$^•Cl&S. 40 
[003 9] 86iii®sai{Oii*5»SPl 0 2«. TV*>9 1 
0 1 xmm 3 n/cSftiiiflE* -r y R G B CRed , Creen , B 

WOWl/SPl 0 4«. Stliiit^Oiii^^SPl 0 2-c>*'; 

Wr t i «>{C. J.— !f *i^g«L//c^/i^^■CM^C^^i^^©^ii 

fiiT^-ifS^i^/h-r*. "^mmmmmi 0 3«. «« 
MJ^®iii»©ii[/I>^?:fteo. -e©i^/jN$-cwa^j^o 
BifRT'-^fa^iffi/jN-r^. i^tiijMiispi 0 6 {J. -en 
^nffl/^^ufcM.l:^^i^©jil^7'- ^ ti^mmmDM^T' so 



^tga^7 - 2 8 8 8 0 6 
8 

*@iiliS<tSi5l 2 OtcjUML/fcij. iiifi^SfiSCi 2 
L/C*). * hcz-i^ 1 1 0©ft<^*S!)^^*. ^fflrj 

wtaigpi 0 5». is^simgpi 0 o±w<omm^^7^. 
mtf. )iifniii$«jaisi5i 0 5«. ®^©axoji*«ia. 

9m. MHl^^^ilifitWOttiL/jaa. M'6MJ^iii«©iffl/h 

[0040] mmtmu 1 2 0 «. §<uii*u®siJ 1 2 
1 . smffiHinisiJ 122. mmsii'm^ 123. H^^gs 

SBi 2 4. v<?x (A:^3SR) 1 2 5. 7^^:^:?"u-^ (Hi 

is^mTT^) 1 2 6*>p,i&5. sfuwamsp 1 2 2b. m 

<UililMS|51 0 6*>6^$*iSB8'CvMi^iWS^i^© 

miSi^-it^^ti^ti^mh. H-cx^JS©j^^7'-$i 

B. ^— !f ^J^'C^©* SKI'C^«« t ^©Sffi/h^**fSffj 

(,ci^-ri>tcib<oxt}mxi>^, MJ^9«£g|Ji 2 3». 

■y-^;^ 1 2 5■T?}i3e3♦^/c^®©ili®(*3©MIS<!:ffl/J^^ 

%iBtg • mm-ri>, Di^^fissq 1 2 4 ». smwintas 
1 2 2 -csML/<:Ri^i:<^J^©H«jf'- tnmmm<Dm 
i^r'-'St^^ti^tim:Kvxi>^^-^mL. ^fSLstitm 

sisp 1 2 1 tt. iii^smgp 1 2 0^©^®. m^it. 

a. i^T*a:a©$iJSP*if'5. 
[0 04 1] c©3i*S0!i©s*fi<j^cit!imcj;n(3:. 
hv-i^i l o^ftLxmiotix^^tmmtmi^^msi 

1 2 0©T'^;^7*u-f 1 2 6«c^5^3n-S. ^— tftif' 
^;^7"U-f 1 2 6«:^^3n/ciiitfe*mt:-7>5x l 2 5 

S*8i^^>•^>!'i:^6©>'^•^y-^^ (iffi'J^^) ^m^t^, c 

<. /jN3t>ti^«/h3 <s:5E-rsfc©i-rs, H'C^^^ 
*K5(,»/c««MJS©*S/J'v^«. iliSsSKlgp 1 0 0 {c*ji<> 

-ctt»3n.5. cn6©ffi/J^^«:s-:^l,>■c. m»mm 

1 0 otctet^-cS^iSKMtC^Siii^T'-^'j&iiffi/hStv 
^. c©<fc^(cL-c. =L-~v'<o0^icft:^oxmh^titc 
mm-r- nfn^y h-y-f 1 1 o ^rn^ti. m^^msa i 

2 ofc^jiirfflTcsn. T^'^xr/u-Y 1 2 etc^^sti 

5, 

[0042] G ©SIJSM©iSlfeame^:^7" A©Sf 

0 0«:*iWS*n:aa6fP©7a-9^i'- 03 «: 
iii^SMgp 1 2 0 cc *j w ^ iaauiff © yu-^t-b^ 

[0043] (iilfi*iM«ei5©*!iattf'f 1 : -7 :/2 0 
0~205) 

>^T---':/2 0 0 :Si«3^gBl 0 OjiiiXif- h 3n-5 
i. TV;t;^-5 1 0 1 t?ffiiJ3nft:S6iii©l®S (7 b 



C6) 



-A) ^CDlii«3!^S6IiiesBSiOii^gi51 0 2^cfc07"i^^? 

^i6^->' hv-^i 1 o^yM/rsmfflJiamspi 2 2tc 

<b*>r^-5o — KI^6Mi§8:?&5fg^^tirc>;Sig^cc lo 
(3:. -^"rvrf^ 0 2Cc:iitfo 

[0 04 5] XT^^y >^2 0 2 : Mi^«W«5aibg|51 0 

[0046]Xf-!?>^203. 204: m*iMWm^(D 
[0 047] >^20 5 : «LSU/ciffl»T^- 

SftSPl 2 0^ilKi-r^o 20 

[0 04 8] (liiifeSftSBO^iilSbf^) 
>;r*'-;>^2 2 0 :iii^Sma51 2 0:!&5>^^- h$tl^ 
§mmilftlSl 2 2CC4c5C^riiifi^3imSP l O Ot!)^^ 

[ 0 0 4 9 ] Xf'-.r :/2 2 1 : KI'C^M^?t^^^§^^nTl^ 

5&5Jg5£SnrC^^CC^it-^«. X-f >^2 2 3CCii^. S 
fffflilftasi 2 2'CS:ftO/cili«^7'-3?«:'r^X:/U-^ 

^«Xr* :/2 2 2 CCiit^o 30 
[0 05 0] X7^-^r7'2 2 2 : EIS^^SP 1 2 4K:4c5l^ 

[005 1] T.'rv^^ 2 3 : WS^f-^^f a x:/U 
^ 1 2 6tc^-r'5»o 

[0 052] XT--^r^2 2 4 : :3L-1fCDS(ii^T}g^^ 
vt^X 1 2 5K:<toT^C:fm:f 09^«. v^rx l 2 
5«£;K^>, tfji^^^v S3j<^>cD3o<DjP^?>x>f 

[0 05 3] CC-Ci^TI§^*^i#^t3:. 7.Tv^2 

Xt*->':/2 2 5K:iltfc. 
[0054]Xr*^..:/225: KI^C^M«<Of§SAJia^tT 

C^^lS^^mr, M>C^MiSi^co^/h^'&v':;X 1 2 5 

[0055] c c-c. M^C^^iSO}§^:^C0— M^oli 

0CDM'C^^i^3 0 1. 3 0 2. 303 T&^fg^^n/cit^ 50 
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10 



CCOCirSi?9T-So ^T, tfjOif^-rX^^U-Y 1 2 6 
(D4'0»> ^ > FC7 3 0 O^m^^^e^-^-^X 1 2 5^g|{^ 

ra^CxMi^^i^^e-jf^oMi^-cig^-r^o S5 (A) . 

05 (B) tiK.C^^^<Dfg^O«^^n^L/Tl^^o K.C^ 

Mi^^jg^-r-sia^. uoi^(tcm'C^mM(o i ocDm'^i4 

OO^Jg^-r-S.o C<DM'C^^^<D1-o<DTIj;54 0 0^J§ 
^■r^CCt*, ^(DS,'^.4 0 0±CC:^-yJU3 0 4^^16 
Sif. vJ^Xl 2 5CDaE;J<^>^J9^o ^xi^^c. -e<Dac 

m4 0 l^mmStl^^^^.r^. C<Dg:^04O1^5 
RI^C^®^€:ml/. '^'^/X 1 2 5<D2£4^4?>^fi5(L/t,#.*5 

^•^.4 0 oco^f^'^.i^^cco. m^ij^mm^o i^m^^ti 
[005 6] m^c-mm^mmufc^. :x'-if cj'i? ^ > k 

•i;3 1 Ol^-Clffi/J>^^J§5E-r6o ^Ui:>%. K'CV 

jg^$n^<b. ';>^>F'5 3 1 06cM.^:^^gJScD^/r 
jgs-r-5i^/jNS^S3 1 i^^Sn^^n^o :i-if«v 
1 2 5-ciffi/jN^^ss3 1 1 ^mi'f'r^. m^\^Wi 

m^3 1 l<D||l>a5^3 1 2(Da®*5ffi/h^«:f§bri^ 

brti'So jffi/h^fcs 1 7)^6 1 /4 ^ •ccDlliaffl-cJg^e'C 

•:7^>F'i?3 1 0l^(DS|/h^^^S3 1 1-CS4< 
:$f>^}f 0?^C35?i6:^7-V^l'3 0 4^£:&tcS(l*^TiMl^ 
gft^jJj^aEaCCffiK. ^S/J^^S:^^3 1 i<Dmm^:^^wt^ 
L//cl^ffl/h^;&fgL//c<bC6'C:x-1f:0^'7«^X 1 2 5<D 

[0 05 7] I^^BI^CLr. K'C^Mi|83 0l\ 3 0 3CCO 

t^rfe. ^^:^i2 5(DtE^^>'c^<ommtm4>m^ 

[0 0 5 8 ] CCDJ:^CCLr. M/C^M^3 0 K 3 0 
2. 3 0 3<Dmm^^%TLfch. V'i^Xl 2 5<D43^^ 

iS<b^(0^ffi/J^^(Dttlfi«. -^^S^SSiJ 1 2 3 CClBfS^ 
[ 0 0 5 9 ] C C-C. M^C^Mi^^iS^-r-S^/ces^XDJ^^.^. 

ccoi^rittHj-r-So 04Cc»^^>K'i?3oo^s:S$n 

0<D;A:lr 5 63:^3 2 0®^. tK 2 4 018^-^*6 o M'l:^ 

(120.68) :B (238,176). M^C^m^S 0 
2<DffimC (36 .1 8 8) : 0 ( 1 20,2 3 2). 
M'C^Mi^3 0 3(OJ^S«E (4,3 8) :F (2 8.9 
2) -r^^o 

[0060] c(3r)i:^ccL.r. m^(>mm<Dm^mm^t:^ 



11 

[0 06 1 ] Xt*5':/2 2 6 : 7.Tv':fZ 2 b^Cfg^L 

[0 06 2] mm.mmuo>^mm%2\':^^v':f2x^ 
6-2 11) 

r^2 1 2riim^^7-rSo ^tebCDiS-^^. Xt*-^:/2 
0 7«R^(DAftffi**tf-r6o 

[ 0 0 6 3 ] ^^T--^ :;^2 0 7 : jimMiimSP 1 0 6 (CS 

[0064] ;^r'-^:7'20 8 : m^iMmomWk'f-^ t 

[006 5] >^T*-y :>'2 0 9 : M^C^M^^30^f&^$nrl> 
;^7^>::/2 0 0tc:^D. Btf^ODAaS^aiOilTo M 
[0 06 6] Xt--^ >^2 1 0 : SlfHiJiifigP 1 0 6CC*j 

c^r. ^7h'7-i'iio<Dh5:7-/ vi^m i^vW 

[0 06 7] CCC. :^vVV-t?\\0(Dh'y'y^v 

nm^mmm^^vvr^oi. 6ii. 62icc^s-r 
1 0 6 t^mm^ V h '7- ^'Sfisp 1 2 2 (^ammm^'< 

[oo68]^6. mmmmmmioe(D^(^^ 

ict^y h'y-^cohyy ^ V i^m:^pi.^m^^mLX{.^ 
meo^'ytfC^v h^-^ I locohyy •< yi^m 

t601. 611. 621 (OPi^OT"- ^mmWi^(}>u 

hc^-^^ 1 1 occfigncc<iiCD'C. mmm^^yyrG 

0 1. 6 11. 6 2 icDcftCf^-afiOS^^tC^abrL/ 
Lft^^^X. mmm^^yy r6 OK 6 11, 6 
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2 Kfcrn'muxi^^^^-^m^mm-rtiiiX. ^vhy- 

-i^llOCDh^:?-/ i^'Si^i^^liiS^^. iiftffl>'^' > 
7t 6 0 1^(7)7"- 5fS{i^<. h'7-dfCDh'^>' 
^ ^M:?5^^i^>^C*^©^Cct^JiMffi/^*->^ :7 r 6 0 1 rtOf' 

[0 06 9] t^^«. UN I XVXr*A±t?TC P/ I 
pr^D hn;U-C7='-^<S^>&tf r s e n dj i 

C^^n-7>K^fiB^o fs endj ^M§5eb/cT'-'^i2 

2 2(fcm^'fxmm7'-^^^'r^m^. imrnc t(,c 

^ait>Xr'-^^&m'r^o ^y hV-^(OVyy ^ y 
i?mti^'ptj:\,>iSt^^\t. r s e n d J <DigDffl^^ 1 iSffi 

^(of—^mrch^o hf)^h. ^y hy-^pohyy ^ 

y ^Mi^^^i^^m^t^^t. r s e n d J <DmK>mftt T- 

20 fx^o r s en dj <DjlOffi:^5 1iiiffi^cD7^ 

-^mx^^i^^^f)HCJ:'DX^ y VV-i7<OVyV ^ 

[0 07 0] s/c. m<o^y vy-^nmA^mtL 

X. :^y h V-'^ri^'y-i^^^ y V V-^ 1 1 OtCgf 

msJi 0 occe^€^::^fi&4>#^6nSo 

[0 0 7 1 ] C<Dcfc^CCLTXr*^:':/2 1 0 6C:fol^-C:^ 
y \-V-^'^^(Ommm.^Vf-:>fd&. 7.'ry'^2 1 1 

30 [007 2] Ps'ryzf2 1 1 : =^aili^iS!!:SigR 1 0 3t? 

^cjio'*-^' vr?-^\ locovyy H y^m^m^ 

[0 07 3] ^y Y^y-^P 1 1 Q{cm.tl^f-'^M<DU 

mm(Dmmm(D^^mt'r2mmib^^^hri^. 

40 ^SM^iii«a:>iffi/J^^oifSt:??;a^^s2o(D:^?:>5^ 

[0074] c cr . ^mmm<Dmi^r-^(Dm^i^(o 
^mi^f"-^ commit. m^om^c^mMicommmo^m 

50 Dba)S<bcofar^So -e^r. ^^--^ h'^-i^ i i otc 



C8) 

13 

£«M'C.^^lSi { i - I'-'N) (D^^^To 
[0 07 5 } 

[|^n Nd = S (Ni.xDi) +NboXDb 
[0 07 6] 

[St2] Nbo = No-2:N io 

F r C:? ^-A/f^>D , 1 IBJSOtf $Bfi P C h D ^ 
[007 7 ] 

[^3] Nd = C/F r • P 

Wit^. 20 
[0 07 8 ] ^-.^ hy-{:^(iCWLtl^7'-^&(DUMf)^— 

[0 07 9] 04CC>':;^>K'?3OOCD=Nr^M 

0 0\ty)\^i:3'7- (RGB&8 t^-:; h ) -Cliiffi<7>:;^^ 5 
ti3 2 0X24 OiB^. 1 5:7U-A/#^ilMS^S*^ 

PvC^^^^3 0 1 (Dm^mt, 1 . M'l:^^^^3 0 2CD8S 

/j^^a: 2 ^cD K m^t^mm 303 (ds^/jn^^ 3 ^<d 1 -r 

^-S^ <b-r €.0 ra'CxM^3 0 1 <DMiii»cDiiimS5:« i 2 . 

9 7 1 ni^. i^/J\^(i 1 r*>^cDrBi®<offi/N«ft5Ad: 4o 

Ci. M'l:^Mi^3 0 2cDM^i^m(D^i^lg|^&^3. 8 2 5lii 

iffi/h^{i2^i"Cfe-scDr)fiS/hsn/cfg<Diii^K 
til . 9 1 3iiiS. KI'C^MJS3 0 3<Df^^<DmmS(Mt 
1. 3 7 5iii^. jffi/h¥«3^5^cDir*-5<Drffi/h$ti 
/cf^(Diiim^« 4 5 9 m^-c^ J: -7 rai/hS fifctk 

(om^t-mmmmommmmt. i . 5343 in^r 
t.fc. '^mm!i^(oi^m^(ommmxb 8. 629 (-3 

20X240-1 5 343) M^r^h^. 

[0080] i^mmm<omfhm%Ynm 1 ) c c-c. w 
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[0 08 1 ] CCDit-^. W«M^<^>^CC)fl?^e[4:SI<!:'r 

[0 08 2 ] 
[Se4] 

Db = { (SNioXDi) -C/F r • P) /Nba 

<L<D&k^mrc 1 5 >' u-A/#riiiM'r'-:$^^ei^T 

1 :7 U-A^/cO<Df^-^fit3:6 6 7^^ni^.y h 
(- 1 0^>5/fc:-^ h/^&^ / 1 5 >' -c^ 
-So ^/c. lililRa>1tafi*5 2 4 fcf^ hcDii^. l:7U 
-A^/cf)(Dili^l^ti2 7. 7 7 7iS^ (=6 6 7 + a 
h/2 4b^">' h) -C^-So L/c^^oT. 27. 7 7 

imW)^hmA^k<om^tMwm®^<o^mm^ 15.34 

3H^*g|C^/cBl^^l 2. 4 3 4ffl^*^ ffi/N*CD«f 

mmMmmcommsL-vh^o rut^"^. 0.212 (= 

1 2 4 3 4/5 8 6 2 9) i)'^C<Dm^(OmWc^^(Om^ 

[008 3] — h ^ ^a*^^i>«^. ^ ^ h 
y-i^'ODSAeS^^a-CA'Sl 0^;</tr-;; h/»-Cliilg 

^.^^^(Oh^h. COeaiSfiCCT 1 5:7 U-A/ 

OcD'r-^?M{i4 6 7 =^cibr-y h ( = 7 ^ :^*tr y h/^JJ 
/ 1 5:7U-A/#) -C^^o ^/c. Itii^cDtSfg 
2 4 1: h (Dii^^s. 1 :7 A^/c 0 (DBi^®: i 

9. 444111^ (=467=^0^--./ h/24l^-^ h) T 
-ec-C. 1 9. 4 4 4lli^3^>i^K'C^^i^<DiiilSf' 
- 5? <D^/N^CDi^lii^^ 1 5. 343 ll^/ciS^ 

?K4. 1 0 \ mm^. '^m^mom^7'-^(DmfHk<o 

Pi^lSi^C'So Vfct^^n. 0.0 7 ( = 4 10 1/5 

8 6 2 9 ) h ^ >' ^ {?mf>^^^^no:>'^mw^<omm. 
[0084] {^mmmDmfbmtm-nm2 ) >j^cc. w 

(DaS/jN^«:{gCC^-r-6i<!:fc«:. :x-1f 7S»5J§^ U/cM 

[008 5] ^n-en^^<Diii«^'7^-^*^<D(5cc^5E 
uwc^^tiftm^i^^-vmn^^tifcmcommr''' ^ ^ 5 6 

Ccjffi/h-r-Scfc^^-r^o ccDiS'&ODifiS/NScoiij^tDl >' 
u-A^/cO(D^iii^l^5i«T<Ocf:^cc^eSo ^ 
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-To 
[008 6 ] 

Nd = DoX(£(NioXDi' ) H-NbxDb* ) 
= DoXNd' 

fcfcL. zkm^cmm i < i = 1 (omm^mr. 

[0088] 

[3S6] Do = Nd/Nd* 
[008 9 ] 

[1^7] D i = DoXD i* 
[0090] 

[SE8] Db=DoXDb* 

Db' == l/4<h*r^<?:. 'SfM^i^BllKOiii^ 
mtl4. 6 5 7Bi^(= 5 8. 6 2 9ili^xi/4) 

^CDiiitS^(*<7)i^^S:ti 3 0. 00 OH^ (=15. 
34 3ili^+ 1 4. 6 5 7lil^) <L?:c-So 

[0 0 9 1 3 c<D^'^(fcmn^^tifcmmy'-^^ i o^ 

7 7 7ili^rab^<Dr. M®^^CD)ffi/J\^tiO .9 3 
(=27. 77 7/3 0. 0 0 0 ) r^-So fJ^Ct^i^. 
=^SMl^<Dia«7^- ^(^^/J>^* 0.23 ( = 1 /4 X 

0.93) . m^c^mm 3 0 1 (Dm^y"- ^(owi^^^ 0 . 
9 3 . m^ij^fm 302 (om^y"- ^<om^bm^ 0.47 
(=0.9 3/2). m^[:m*^3 0 3<Dmmy'-^<om 

/J^^^0,3 1 ( = 0.9 3/3) iTn^. Mi^y"-^ 

[0 09 2 ]—:^. ^ h '7-^7<Dh^:7 •:r>7a)&J^ 
■rJ^j:t>^7-y:^fcr-y h/iS?CD>'U-AU-hT 

l:7U'-AS/c*?CC|^$n^iiiS?^«l 9. 4 4 4Iii^ 
r*)^. ly/c;(fi-:>r. iSM^cDffi/h^^O .6 5 ( = 
19, 4 4 4/30. 00 0) ^C/i^« ^Cr. =NPSM 
i^CDlS^y=-t$?CO]^/h^^O . 1 6 (=1/4x0.6 

5) . m^cmm3o i<Dmi^f-^(Dm^i^m^o .6 

5 . M'C^^i^S 0 2 CDHi^SST^- a?<^J®/J\^^ 0.33 
(=0.6 5/2) . m^C^mi^3 0 3<Dmi^f-^(Dm 
/J^*40.22 ( = 0.65/3) i-Ttitf. H^f^-a? 

[0 09 3 ] CCDcfc^^. W:^®«lfflagBl 0 3CC*Jl^ 
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XT*-^r^2oocc:K0. saTii^sas( o ii,^mmmff:> 

[0 09 4] (M>i:^^i^CDBi^7=-^i^/jN*aS) CC 
y:/2 0 1t?(*. H2<DXr-:':/2 2 5rjgS5n/cM 
rMiiaii«iWOabgpi 0 4ti;^T*-y >^2 2 5'Cjg5£5 

10 3CC*JCi'C. X7^t:.r?^2 1 1 rtt»0/cJffi/jN^-C« 

[ 0 0 9 5 ] 0 8 k:. =^«M^<3Dia^f=- C0)SI4^^ffi 
?t (Wv) (Z^fllT-^ij^Uri^S. J[llii»8 0 0^^2s?>/c 
ffi/h^ccseoriSm^ragK <b. aS/Mli«8 0 1 :f)ix^ 
So C(D^/jNiiilfe8 0 KDiii^T^-^^i^MMa^iSPi 

0 6 ^ftLx^mmmm^ i 2 2 tcssn^ f'-'^ttj: 
So iffi/hiii^8 0 1 ^mA^m<Dm^xmvr^tm:Km 

20 «8 0 2*i'C*^o C<Dffi;:;Acia#8 0 2:&57='^y^:7'U^ 

1 2 6(c^^$ns=Sf«fIi|J<oiii<t'C*0. UcKmm^s 
0 2 tiMiaUsS 0 0 CcJ±-<. ffl/h^CCiSDr^«ISS 

^ r c ^ -So Ba>i:^^J^c7)iii^^ ^ r ^ i^^iJ^cCffi/jN i 
[0096] simiiMmgis 1 0 6 cc^tji^r jffi/hs tifcm 

SfUfflMftSPl 2 2^^IM$nS (Xt'^>>^2 0 
5) „ 

[0 09 7] cc-c. h^-^l 1 o?:/ruri^ft 

30 fflrjiifigp 1 0 6 ti^f^^mmmmm 1 2 2 tcssnsii^r^ 

09 (a) l*^— tftC<J:-:?rM'C>Mi^:?&5|§^^nTC^i^cC 

t±mi^<Dmmy'-^ 9 0 l*^6)^So 09 (b) ti^ 

^^?SnS»lii^3 0 0<D7"-^:7:r-v-^ h-C&Ov M 
'C^Sgi^3 0 KDiH^lT'-dfCDAtf ^^^Tf'-^if 9 1 
0 . mUr"- 9 1 1 . jffi/J^^9 1 2 . m^r"- ^ 9 1 

40 3. m:^m*^m^3 0 2(ow^y'-^<o'X^^^m.S'f 

9 1 4 . JH^f^- 9 I 5 . iS|/jN^9 1 6 . m^y" 
-^917. SD^K^C>^1^ 303 OlS^f"- ^<Oi^^^ 
^m^tf-^^ 1 8. gg^T^-^g 1 9. jffi/J\m9 2 
0. WS^f-^^Z 1. Rcms^^SOiB^T'-^cD::^ 
^^*aTr'-^9 2 2. ]^/h^9 2 3. m^'f-'^9 
24*^e>3^^So 0^fcC^-C7=-:5?7:f -V'y 

-•7^^ h-Cil^iBliifiSBl 0 6 7&:»6^m^n/ceii»-r^'- 
SMfflflilftSP 1 2 2tcfctir$ii$ns (;^T*«^ 
50 ^2 2 0 ) « :^Ci-c. tii^^^as I 2 4ccfec^t:. m^h 
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zn^-i 1 2 6(c^$n-s^sKf^<Diaffi«0 1 o<d^^ 
m^tMWi. looK 1002. 100 z<ommtmms 

[ 0 1 0 0 ] ^/c. HtSO^^WStS^lB 

[0 1 0 1 ] ^/c. :$*Sfs0«r63:. m*\j^mmmj&(om 
[ 0 1 0 2 ] i£/c. :^mMmv\t.. mmmm^BM-t^ 

[0103] ^/c. :^mmmxft:S:. Mi^critCffi/hU/c 30 

mm^'eo^^^mmmm^ 1 oof>^fbmm^ms& 1 2 0 

^fcMi^^m^ 1 2 0 (tcmimmm^Wi^ix. up e 
G. H. 2 6 irj:^<DmmmE.mr)v::rvx/^v. mm 

[0 1 0 4 ] ^/c. *^fi?9r{*. M'C^M^CDji^^® 

^^lii^sfiasi 2otc^<s«^*i^fe§Bb/c7&i. -ecDfgs 

^S:^g<ig0Tt3:Bi«smgpi 2 occ^3E$nrc>6t) 

t^trtj^j: < . mm^mm 100 ccg< c i t njeg-c^ 

40 

[0105] ^fti. :^^im<Oty:Kr'Mt. ^Ut:mm 
[0 10 6] (m2||itfi^) 01 lCC^-rv><f*A«fi£ 

*fflt>T*^?goii2cDiii6«?«?:Si?g-r-5o commm 
mmr^cti^jz-o x^wr ^ <. 50 



nm^7-2S 8 8 0 6 
18 

[0 1 0 7 ] a 1 i{fCmrj:^(^s t^^^Aictmrnmrn 
gpi 1 ooi. raissmspi 1 2o<i:. ni^^aji 1 

0 0 iiii^SmSP 1120 (Om(Ov'- ^^wt^n 

[0108] J^-1f tiia^KSMSP 1120 CCfcl^T. :^ 

h»7-^ 1 1 o^frLxmf^tix< ^H^^mrvi? 

XI 2 5^&g^^^L.rM^C^MiS«:<^:^<D^^<0:7U'-AU 

[0109] ^/c. H^ftspi 1 ooxkmmmmco 
mmmmt<omm^^i^Lx^K>. ^iw^^m^^^t 

BMUrj:{,>J:^(iCtj:'DXi.>^o 

[0 110] $/c. m^c-mmmmt. mm^titc-yu-- 
Au-h-cfsi^n. mm^msi^i 1 2otc^c5c^t:'&^ 

[0111] aeanmspi 1 0 o«. tv:^^^ 1 0 
1 . wmmm^ii^^m 102. wmmmmtmn^ 1 1 
0 1 . mmmmmK>mbS!^ 1102. mmiiiMKpgw-flL 

a51 10 3. iHmfSJSBaiSR 1 1 0 4. j^MfflJilMSBl 1 

[0 112] mmmm^i^^si^i 0 2«tv:^^^i 0 
ixim^titcmmm^y'^^^ji^RGBm^tvx^^ 

0 jA^SB 1 0 2 r y ^ y F^^HS( 0 n/cH^T^- ^ 30^ 

[0113] j^MWJiifiSP 1105 {m^\j^mm<omm^ 
'-^^::x^irm^Mufcy u-A hxmm^m^ 1 

1 2 OCci^ftU/cO . W«^^iii®icci^weg^{b?!^s*^ 
1 2 O7&^6^5n^K'C^M*^O0^i:7U'-AU- h 

[0 114] iStfe^MraPiH-^SB 1 1 03ict:^v h*?- 

[0115] iifiM$wa5 1 1 0 4(i. mmmmsi^'^w 

mm(om^6^mt<D^^mm. m^tmimmm ^ an urn 

i^m<Dmmpm. mmmmnnmm. mTmm(Dmm^ 

[0116] mm^m^i 1 2 o«. ^mraso^SBi 1 
2 1 . sMWMffisp 1122. mmm^^ 1123.® 

«^fi£SBl 12 4. ■^•i/X 12 5. X:/t/-/ 1 2 6 

[0117] smffjaffgp 1 1 2 2c#:j^^OTjimgpi 1 
0 bfr^f^mm^n^m^c-mt^<omm'f-^^^mr=- 
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miwiifiaj 110 5 f^cmmr^o 

[0 1 19]B«^^gPl 1 2 4«5fl(iJ3lMlfBl 12 

Xr^U-Y 1 2 6tc^^-r-s>„ 10 
[0120] sm»j*jj®gp 1121 liHi^ssmsp^cD 

[0121] ^>:cc. ^iy:^7^A(Dmmrj:mm^miiFtt 

i>(^im^?>. SI 2. 01 3\(t:^iyXr'A(omm^m 

[0 12 2] >^T*-^:/l 2 00 : ab^i^^|taX 0 ii^gB 1 0 
2Ccj:-prTV:e7^^ 1 o ir^mm^tifcm^^r'z^^ 

[0 1 2 3 ] ;=^T*^:7'1 2 0 1 : VCcffi(03^*n/c 20 

K^C^Mi^lli«^OffiLisn.S^MilS®lfeWOtUUSPl 
1 0 2(C*5l>Ttf^o /c/cL. ^-IfT&iK'C^Mi^^fi^ 

[0 124] X7^-^::^l 2 02 : tfCC<fc-:?rB5'C^^ 
i^30ng^5tiTCi:rj:i,iJt^jc(3:. :/ 1 2 0 4 k:it 

^^»;«:m«3iA^n/tiii«T^-^^iiimffl'jja<igBi 

1 0 5:«p6^-^ 1 1 O^/hbr^mfSJilfiSPl 

12 2tCj^m-r^o — tfCcJ:-orM^6®^:?&5Ji 
^Snrti ^it^CC«. Xt-*:;:/1 2 0 3tCtelir, 30 

mspi 1 0 o\tnMmm^im^ui i o i 

1 2 0 sTHifef'-^^j^ftwiimsui 1 0 bib^hmm 

[0 12 5] >^7^-^>^1 2 20 :SfififliimSBl 122 

[0126] 2^:7*1 221: :3.-iftc J: orB3.C^^ 
^:?&^t&^$nri^^ct,iiS'&ti, :/l 2 2 3^ii 

SmWilflgPl I 2 2X^mUfcmmr'-^^v'^ 
x:7-u>n 2 6tcSinL. Jg^^nrc^-sti'&tt. 4o 
J' 1 2 2 2 (fCm^. mi^^m&^ 112 4 CCfcl^Tiiilfe 
^fiR«iS^?for)&>6. ;ai7"v:/l 2 2 3-Cia»f=-:$? 

%'7"^>^:/u-f 1 2 etca^-r-So 

[0127]X7^5^:7*1224: :x-1f<D*&TJ§^^-7 
1 2 5^<fcoTSt:^'W:f-5. C C'C*JTJ§?j^3&i*'S 

>;7*>:;^i 2 2 7tcji^. mTmm^m>. m 

^f)^rj:K>m^\t. Xr--^ >^1 2 2 5CCji;^. M'C^^i^f& 

-h^-^^::^ 1 2 5^fflt^rK.cx$ii^;&fgS'r-&o 50 
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CO 1 2 8 ] m^\>mm<Dm^^^rj:i,^m^. xr^-^t/i 2 
2 0 ^cii^* y h y-t57iim*iis*5fft>n. mm^^^^ 

XT'^'r/l 2 2 etcit^. Xt--^^:/! 2 2 s-rfg 

1 2 2ii)^f^mmr^o 

[0129] XT^^y >^1 2 06: i^ftWiimSPl 1 0 5 

^cmmommt :7 a u-- h ^smmmm^ 1122 

X^mu. Xt*-^:/1 2 0 8CCii^. SimililfflmSB 1 1 

0 SCCSMT'-^jOiJ^^liti^. X7*-^:7'l 2 0 8CCji 

[0130]X7^:;:/1208: M^C^^i^J&iJg^Snr 

CC«. XT'-y^/l 2 0 QtCii^. ^WiimgPl 105 

[0 13 1]^^;^ hy-^cr)h^:7-f r:^^S0Di»J^4!iffl 
ij^ni:>rifciks :^'r-jrX\2 \ OtciJl^T. i^PflPStf- 

[0 13 2] X7^r:;>^12 10 : j^fflRlttStiaM^II 

so'XT*'>r^i 2 0 otc^o. mm<DmK>^^!i!k 
[0133] (^'l:^M^lS7^^^f§^$nrl^-s«^a6fp) 

Xr'-y:/l 2 0 1: X-r-.r^l 2 2 Srfg^^n/tK^C^ 

[ 0 1 3 4 ] a 1 4 ( A) - ( D) m^c^mmmmm 

nmxitt, &mmm(fC-L^v'm^mLfcy u-au-- h 
m^'cmM^m^mto mm 1 3 0 o^c«. tf7&5. m 
^cmm 130K 1302. 1303 ^jg^c. 

itt. K'C^^i^l 3 0 1 <D:7 U-AU- h«2 4:7 U^A 

K'C>«i^l 3 0 2(0:7 u-AU-htSl 2:7 
A/#, M/C%Mi^l 3 0 3<0:7U-AU- hiJS ^'U- 
A/#CcSM^Stc:7 U-AU- h«:a:St/ci-r^o 
j^r*SSAjllM:7 U'-AU- h^2 4:7 u-A/# 
<b-r^<b, I^IS (B) (D) ^^-TJc^OC, M'C^^iS 

iii^i 3 0 uisiHi^offi^n^;^^. m'O^mmmmi 3 
0 2 tiBa^c^Mi^iiiiSii 3 0 i;0i2[Hi^oa$n'5c:<btc 

1 laWt) HiSn^o §ivCN^iSiii« 1 3 0 3 «K'C^M^^ffl 

{SI 3 0 3?&^3[ni^oa$n^c:d:cc iH^Dai^n 
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[0135] (nmmm^imm^ 1 1 o i cDt^*!i 
[0 136] Lfpu. yi^ -M^mcommo^^mmtfCt lo 

A/D^ffeCDSttJt^b^^. TV:^^^ 1 0 l<D':furj:^ 

^ J: ^» y >f X(D^^si:t^T < . jEm^nmmmmm 

[0i37]^cr. m^tfcw-mit-y -ov^^M^xy 

[ 0 1 3 8 ] ^ 1 5 (^^mity ^ 14 0 5 ^9rcr. 
W-mity -OV^ 1 4 0 S^jiPt:^,:^^^^--^!!!^^^*. 

KQBmmm^^A(omm 401. i^i^^^Boni^i 4 20 

02. C<Diii^l 403, l)(Dmm AO Ai)'^^tj:h. 

m(ORGBmmm(Dnm(ow4^m (a+b + c+d) / 

At^hU^m^l AO^. 1407. 1408. 140 

<b^j:or. yu--j^}H(ommk\tm.<rj:y}^ 3>h^ 

[0139] L/*^b. ^mmmmi^<onmmm\:(o^^ 
^^i^\.>uifih2 4 y \y-2^/^'r^mm^^^mr^m^ 30 

0 . 0 4#-c& 0 . faffffl^st^^AJkacD^c^^^tib^' 

^ ^^l/df 1 4 0 5 €:±iEBfrart tctf ^ C i«ML/C>o 

[0140] ^c-r. ciiffii^cDiii^*^67&:»D«6mgic^ 
'smm^Hi^^ 1 /A ficmfbr^i:'? iicmm^mn\ 

[0141] c(D^^(^y u-ArtoDia^*ra?ii^r75P 40 
[0142] WMiS^^^bl^gis 1101 tc*5t>rw» 

0 4-0. jiMfflMmSPl 1 0 5;C>:»e>lli«T^-t^«ra^f 
^« $fcX7*-.^:/l 2 2 0-rti. SflMjlftSPl 1 2 2 

[0143] CCr. h'^-i? 1 1 O^/hL/tr^M 
MMfigBl 1 0 57&^e>^MfflIiifta51 1 2 2k:eaS3n 
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[ 0 1 4 4 ] ^ 1 6 ( A) tfCCJ: -pTg^^Cx^i^ 

3 0 Oc^f^-d? :7^— v-y hr^O. Hi^'r-^^fCDA^ 
$1501 <b:^Mi^<Oilifi^ 7=^-5? 1 hOOii^hU^h, 
[01451016 (B) - (D) ti. tfCCjior 

iiiffli 3 0 oiO'T^-^y ^--^v h-c^o. mm^wm 

[0 1461 'rrj:t>h. mi6 (B) m 

^c-mm 13 0 1 (ommr- ^cda# $1511 <tggs 1 

5 1 2 15 10. m^C^mm 1 302 (Dffl^ 

f^^-^^^CDA^S 15 2 1 tmmi 5 2 2iili<^7"-:$? 1 
5 2 0. m^L^mmi 303<Dmi^y'-^O:^^}^ 153 
1 iffi^l 5 3 2^m^y'-^ 1 5 3 Oi^^^rj:^^(D. 

mie (c) cc^-r<j:^(c. 5g.^:^^^l 3 0 Kommy" 

-t>CDA#3 15 11 ij^^l 5 1 2 <tMlll7^-:$f 1 5 
1 0. K'C^M«1 3 0 2(Dmm'f-^<D:K^:^l 5 2 1 

1 6 (D) (iCm^jz^ttc. m^cMmi 3 0 KDmrn^- 

^(Di^t^ 15 11 <bM^l 5 1 Ztmi^y"-^ 1 5 1 

0 . m^tmm 1 3 0 3 (DM^r- ^(d-k^ $ 1 5 3 i i 
mmi 5 3 2Lmsif-^ 1 5 3 oiphtj:^h<of)^ih 

[0 14 7] 016 {¥) OL—tftCj^oTM 

'C^M^iOifg^^nrc^^i^o^^ h y tiffin IS 
Ml 3 ooco'f-^y it—^v hr^O. WmM^iiifi^ 
ccBsras^j^YbJ^^^^-sia^-c^o. mmf-'^(Di^^^i 

5 0 1 i^Mi^CDH^7=^-^ 1 5 0 1 i)^hrj:^^ 
[0 148] Tsy'v':^ 2 2 2-0^. ^mfflMMaJ 1 1 

1 2 2 3'C«^^$n/clffl^^T^^X>'*U-Y 1 2 6CC^ 

[0149] Xt-'^ >^1 2 24'C{iaL-if:?&:»e><Di!t^TJ§ 
i^TJg^30^^-^/c*t^. X7*t:r:/12 2 
7^*^TJg^m-^^SfHSIiiMSBl 1 2 2 7&^6illM®J3l 
<ia51 1 0 StCillftL. Xt'-:.:7'1 2 2 8 rSfSSMSB 
1 1 20cDi!*^ma^tf 5o S^^CXt";^ >^1 2 0 5r 
SS^^ftSPl 1 2 0 7EP6iglM$n/t*^7f&^ft-^^ 
SimWJiHtgp 110 5 -CSftU. x-T- -y :/ 1 2 1 1 tc:te 
l^TH^iMMSP 1 1 0 OCOjs^T^Qja^tf 5o 
[0150] t^±SiW0/c<fc5{C. :$:||JSWcj;nC^. 

(0 1 5 1 ] ^/c. *iijs«^rii. mm.<o^mmm^^ 
u - A u - h ^ c i <fc o r ^s-r -Sis^cc-o 



C13) 



7-288806 



23 



24 



[0152] $/c. ^^ifeW-Cfc*. w^i^^^r^ 

SB. ^tm^^mu^mm^^itu^m^^. mpe 

G. H, 2 6 1 :^cC<b'<30S6ili«dEj8ir>'U::fyXA'C. 
[0 15 3] (msHifSFa) ai 7ti*^?gol^3(DX* 

<i:l^^3':)0D>'3:-X>&^i5«:-So MP E Gffi-ClB^^iE 
^T-S®^. i@|^M-^*8 x8ili^*>e>J^j:^:/u^d;'C: 

[0 1 5 6 ] 0 1 sec— {^Jil^'C. I7 6xi44lii^ 
;&^63^j:'5»lij«E7'-5? 2 2 0 O^DCT^^O. -eti^rS 

[0 157] (DGT^) -»«:m-^<OtBB875f53£l>fc 

^^^^ 'S.iRF^CD D C T^^kl^tp ^ ^ ti/c e> ^ * 
Scor. 8x8-7h ';^X(Dilifi^m^220 1«:DCT 

C(D8x8-7h i;i^x*^6Aj:^DCT0^2 3 0 2«. 

[0158] (S^ffc) a^bJSE^ft-^^ D C T^gl 
b/ca<D^«sfii (DCT^^) tc^urtft>ti^, DC 

T^j^f*(D8x8-^ h »;i5'X2 2 0 2<D&g^ (DCT 
5^CDRl>DCTfi^mi<ST-{bSn^o ^/c. Arao 

(si^iffiiK^cDm^tcib'^. 'mmmjm(om^ 40 

^-So CC[>i;^tC, 8X8CDvh ';d7X;&:»63^j:^DCT 
^^)5tJ^OS^b<DS»J^rpi'Cfi-T^b-r^/c2i?)CC. DC 
'\%m:>^wmcl^ L r j50 ^ cDfl:^^{b<DSr|^(fi^ta^ u 

fcS^bvFV ^;X2 2 0 3 <b W^n^ ^bO^ffiiSb, 

c<oM^<b^ h y X ^fflc^r D c T<m*S^-{b-r 
-So a^{b«:?f ^»^<Dfi^Hb<oM^«i^i. fi-^^ 

it^hV^:^2 2 0 SCDS^^CCMQUANTil^^ 1 
3!pe>3 I ^"C<D^iK^7&H:tfcfcCD'r^0. MQUANT 50 



[0 15 4] c<DllJfe«?(I«. BbBifiyEISr^i'rfyxA^ 

CCOWlrii. <2r^gicDMPEGaccJ:0ilifl^^JEffib"Ca 

[0 155] cc-c. MPEG^OCOC^rg^B^-r^o M 
P E GffiO<DlEffi>^n -fe;:^ ti. 



(DCT^) 
(S^b) 
(?gF-^{b) 

[0 15 9] (t^F^fb) aT^bfS08 X8<0vh y ^^x 
2 2 04«. ^<<7:>0 ^^/o-Ci^^X. i^tca^ 

ibcDfflt.^;&TcDg^^a^^>*5^<^j:^o ^cr. ST- 

^m^2 2 0 5 ^-t«<b urt^-^^b-r^o 
[0 16 0] c(Df-^m^<D^ix{t^yi)^mmvxm 

0 6 cDj: ^ oc ^ >cDS 5 ^taj^-r ^ C i J: o r 5f 

CDSEffi^tf^o C<7)|£SSB?*Bti^>U>i^X?^jbiP^ 

[01611 ^ms&m<oiy:^f^^mmt. m 1 1 cc^-r 

J: ^ s^Xt* AtiHifi^MSP l 6 0 0 i . QB^SMSP 

1 6 2 0 M^JtaifigPl 6 0 0 iS^Sfiasi 6 2 0 
(Dm<Dr'-^il^^n^^v V^-^ 1 1 0<D3o<Dg^ 

[0162] :i-1f iiS^^mSP 1 620 ^*5l^r . ^ 

j^r;^^ 1 1 o^/rurjiie»nr< ^Bis^mrv:; 
X 1 2 5 ^m%\^xm*^m^t^oy^mm%mmm^^ 

^^^h^f^'yj^-^ (MQUANT) i^Jg^T^o 
[0 16 3] COD/N'^^-a? (MQUANT) 

M'Cx7&^*-5it^«MQUANT^/h3<. "^(O^Wi^h 
^ 0 ^'M^s^cCO^l©^^* MQ U A N T ^ A^ < St^-r S o 
WS^i^OMQ U A N Tti^i?)A^3^j:fii^i9:^L/rfc 
<, iim^. HlS^mgUl 6 0 o^c^jc^r. M^cTiCc 
ig:^sn/cMQUANT^ffli^rffiffi$n^o -eor. 
ffi^$n:rciiii&7='-^«^-^ h"?-^ 1 1 o^ssn. m 

lesmSPl 6 2 O^C*5t>rf*5i$n. 7"^x:/U-<12 
6tc^3<a-5o 

[0 1 6 4] Sm^ftSPl 6 0 Oti. TV:^>^^10 
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1 . H^GEffigP 16 0 1. Wmmm*)i2^^^ 10 2. ^ 
ftffldWiaiSPl 6 0 2, SIfifflKimSPl 6 0 aTO:*^/^:^, 

[0165} mms^msi^ i e o l u. abis^is^^ji^^j^fssj 

jllfHfJil®gP 1 6 0 3 ti. sEmofcmmr'-^^m 
m^mS^ 1 6 2 0 (C^flL/cO . H^SftSB 1 6 2 0 3&:* 

^G^^ n 5»ravC^M^<DM« i M Q u A N T ^smT 

aifHSJSflffilgUl 6 0 2t3:. ilil^ftgP^<*cD$USP^ 

[0166] mm^mm 1 6 2 o ^mmmmsi 1 6 

2 K SmfWilftSPl 622. «i^^gpi 62 3. M 
m^mSil 624. v'i;>^125. >^:/U-/ 1 2 6 

[0167] SftffliJjifigP 1 6 2 2r«. ^fHililftSP 

1 6 0 3?t>^6eill$tiS0Elffi$ti?'cIli»f=^-^^Sfi 

^M^<bMQUANT**rS6^CC}g^L/. Mi^^SP 1 20 
6 2 3tJ. -7^:^ 1 2 

liiMQUANT^tBtt. mmr^^ 

[0 168] iii^{#5ga51 6 2 4«. ^fUfflilMSPl 6 

2 2r^M0/cffi^$n/ciii«j7^-;S?^f*5gl.. ^(Diii 
ft^f^-f xr^u-r 1 2 600^^-50 

[0169] s^ffljtijm 1 6 2 ui. mm^m^±w 

[0170] ^x^. ^msim(Dnmmf&^m'^L t tec 
mn-r^. m\2. m2o \t:^mMm<Dmm^m<ov n 30 

[0 1 7 1 ] ;^f'-.'r^i 7 0 otr^. ^mmmnih^^ 

10 2CCJ:or. TV;<7^^ 1 0 1 t?fliiK$nfciii|fe^ 

(0172]Xf'->':7'1701 -C^. iSISsfflffiaS 1 6 0 
tf:^^Sii^c:<b(Cf§Sl^/cMQUANTt?OE)!®T-So fcfc 

©MQUANT^/h$;^j:«i m^\tl ) CC^^T-So 40 
[0 1 7 3 ] XT--.r:/l 7 0 2-C«. EB^$ tifciBlfeT^ 

-^^mmmMm^i 6 o hr?-^ i i o^ 

/M^-C^flfflrJiHtgB 1 6 2 2(CiMfir'5>o 
[ 0 1 7 4 ] XT' 1 7 1 O-r^SfffflfJilfigiJ 1 6 2 

[ 0 1 7 5 ] X-f-^ >^ 1 7 1 1 ili^f^Sggp 1 6 2 

4CCfcl>r. :SmffiiJil{iS8 1 6 2 2X^mi^fcm^7'- 

^'^Jg^^n/tMQUANT^ffliirf^si-r^o ^I/T 
X7"-^>^1 7 1 2k:fct>rffi5g$n/cilitfe^&f'^ x:/u 

>f 1 2 6Cca^'r^o 50 
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[0 1 7 6 ] X^f'-y >^1 7 1 ST^i^— tfCDj^Tfg^^ 
v':;^ 1 2 5k:J:-:>rSt:tmSo C C-C*?7fg^;!>5^ 
^it-^. X 7^ >^ 1 7 1 6 r*^TJg*m-^^SfiMfi 
SPl 6 2 2*^6illfHSljHtSPl 6 0 3CCillfiU. X^-> 
:/l 7 1 7riiilfeSmSPl 6 2 0 OD^^TAJiS^ff 

[0177] 3e>Cc. X^-^r^l 70 ST. Bi«S<tgP 

1 6 2otf^hmmitifcMTi^mmn^mmmmmui 

6 0 3CC*5lirSfiL. X"r-*>y 1 7 0 6-CIi}|SaHE§B 
1 6 OOCDi^mS^tf^o 

[0 1 7 8 ] X^^:' >^1 7 1 Z^WTi^ii^U\.^m^ 
Xy--^ >^1 7 1 4CCii^. M^Cv®ig?fg^«iS*tf 
-o^O. ^-1f«. -r-r X>^U-Y 1 2 6CC^^$n 

rc^^iiitS^Br. i 2 5 ^rfflt^rM^Cv^J^i^e- 

OMQUANT^Jg^-r^o ^ora^C^Ml^iMQUAN 
TCDtPBtiM^g^as 1 6 2 3 (CiBtg. lfSI$n^». 
[0 179]Xr*--^>^17 14 tc*5C^T. M'C^MiS<Dj§ 
S;&i?a:lii8^. Xt--^:/! 7 1 OCcii^^^:. h'7-i?a 

S<bMQUANT?:SM(lia©gP 1 6 2 2 3&^e>iSm-r 

[0 180]Xr'>:>^1704 jtftWJiimSB 1 6 
0 3CC^M7='-^>0iAj:t,iift'&, XT'-^r^l 7 0 OtcM 
0. iimMiimSBl 6 0 3CC^mf'-3?;&^*€>Jt-^. X 
-f**:^ 7 0 SCCii^, 55'i:^M^CD0l^<tMQUANT 
^itmwJiimspi 6 2 2'r§MUr*^^. ^^--^^^17 
OO^K^o 

[0181] «±HftWl^/c:J:^k:. :*:|ISgWICCj:ti«. 

[0182] *IISS«?«-C(*. ®«^tt:^«iiil«ffii^r 
[0 18 3]^/c. ^^mMmr^U. MPEGF^COMQU 

[0 18 4] (ll4(D||JfeW ^2 1 CC:*:%?gcDm4<D 

[01851S2U3:. mi <Dmmm<onmmMmz^:^ 

0. lll^JSt^OH^j^gpi 0 OCDif^. ;^7^^$tl® 
SBl 80 1 =&f^flnU/c4>CD'C^S, 
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[0187] TV:^7y ^ 1 0 1 AT ^it^. 

^$iJiSia5 18 0 1 "Cti. 3^ffi<DK'C>M^^^Mi^iii^ 
^OWbSPl 0 4*^6^^iZi^. i^^-^OX-A^J&m 

mmo^ioA. WMta^Mffiisi osteite o 

[0 18 8] CCT. M.i:N^l^;^^TV:;?7y^ 1 0 1<DX 

ot^rSi^g-r-So H2 2(i. Biffi^^TV;^^^ 1 0 1(D 10 

X- Ate J: orj£>t L/fcig^<DK>C.x®i^(7);^^ S <!:{4g 

a>ait^£:^L/T(ri-5o HiS 1 9 0 OtCti^^C^M^l 9 0 
Hffi 1 9 0 0^X-"A^a"Cfi£:^L//cliiBa*5 

1 9 1 O-c. ^cDa;:;*cf*cDM>i:^^i|£?5^ 19 11 r^^o 
[0189] (SCC. j^m^t^.^rHj^.ffiS (iiiM 1900 

(s .t ) . ^±(Dmm^ (u.v) i-rSo ^/c. x- 
A^5&i^{tb/tf*cr>Bg.c^®isi 9 1 \(D^r<Dmmt 

(a s .a t ) . :&±<^J^m (au. Q;v)tC*»^„ 
[0190] ccDi^XT^A-cii. iSffiST 20 

cc^^cDr. mmmj^.:^m}^Mm:^^hmm i 9 o o<d2£ 

2 3 iiiffl 1 9 0 0 <Dmnm!k^mm:^T(fC^MLfc 

tcor^^o C<DJ^©3groM,#.ttSt* (x.y) 
-So M'C^Mi^ 19 0 1 cDj^^li ( s + X . t + y ) — 
(u + x.v + y) <bJ^j:D, X- AtSOM^6«gi^ 1 9 1 
KDffi^^J (as + x,at+y> — (au + x,av + 
y) tfj:^. 

[0191] C(D<t '5CCTV;^;y ^ 1 0 KOX-A^^ 

gpi 8 0 1-cft^b. mjELfcm^o^mmkm^mmmm 

^OtHUSP10 4. =^^iiifi^*ii®S|51 oaccoH^o 
[ 0 1 9 2 ] 4c|lffiFa^cfcn«. :^^^0r)X-AtCj:o 

[0 193] ^/c. :4s^||ifSM^l3:, :^^^CDX-A^* 

mi.^xmmmiE^n^m^ffC'oi.^rmmvfci)^ x-a 

-So 

[0 194] imbmmm) m2 4u^^m(Dmbmm 

[0195] m 1 mmm<Dmmmm^ i o 

ooDtf^tc. iii^igia§P2 0 0 1 ^{^Snu/cfeo-c^^o 
[0196] mmm^^^2 o o i -c^t. M^c^M^^tc^ so 
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[0197] m^Om^^^^W}-^^^^ HISig^SP2 0 

0 1 -c«. m&<om^c^m.mmm^mmmmm ^m^ui 

USUI 0 4. nmm^nm^ios^m^. 
[01981 c cr. BB>c^*r^3&5^8&-r 5 1 ^<Dm^Lm 

0 l?&5jliffloc>^5&:»6:6CCj^Sfr'rSC<bCC<J:or. M'C^*r 
mLri^-So *2 1 0 Hi. B#ra(D^M<ti*>R:iliDB:£ 

eicc^^ati-r^o iii«s^2 1 0 i{tmmw\^t{mf)^ 

[0 1 9 9 ] ^ur. ^dDK'i:^*fl^<o^i6*^cS"^oi 
M^c^^*^«**SiE-rSo m2 2 0 1 -fymm-r^m 

cDM^C^M^ffi^^iA 1 (10.20) - B 1 (70.7 

iii«j^^§i52 0 0 1 x^{t. m*c^mmf)mnofcm^(tc^ 

zL^1fm^^LtcT>y'iy-h2 l0 3=&^iaE^^b 
T^SL/. fZy':ru-ht<Dm{Simfi^m:A^$>^^2 

1 0 B^&a^^^-r-So coS{HS*^«Ar^^a5^2 1 0 

5f)K i^S6M<D7^>:/U- h2 1 0 3 <bM^b/c. ^Sb 
ficD^>:/u- h2 1 0 5-r$>0. ccd^S&^<Ot*>:/ 

U-h2 1 0 5CD{i® (260, 80) ((C2) (Om 
m) t^Wim<Ov^>^ly-h2 1 0 3<D{ag (30.4 

0) ( ic I) (omm) ^(D^i^m^o^mm<D^mm'c 

{tA2 (270,100) -B2 (330.150) ^J^^ 
[0 20 0] iy±ISi§Bb/cJ:^Cc. ^^Wc^fctit^. 

[0 20 1 ] jyJiltt?gu/c01--^5CD^S6F3i^X7*A 
^utr^f£i/Xr*A. -f-ui^^^s^XT^A. :/^> 

hStie^XT^A. i^il'^Ji-'XT'A^C^Wlfeiafflr* 
[0202] 

[0203] ^-1f35!^. MvC.Mi^^rj^fgWtCjg^-C^. 
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[0204] m^cmmi^m^^i>m^. ^-if*^ m^c- 

So 

[ 0 2 0 5 ] b r;-^<DY''7y ^ ^'StciSDr. 

[0 5] ( A ) . ( B ) \t^ti^tim^\j^mm<Di^m<om 

^^m-^^m-r^h^. Yyy ^ V ^m.i)^'pu\.^m^<om 
mm^< vyy (D^^wmr^mriih 
[07] Yv-^(ovyy ^ y{^m.^mmr^^~-m 30 
^mm-^^wcih^. Vyy -< V {pmf)^^\.^m^<om^ 
m^^ jyy oMm^wm^^mn^^. 
[08] m\nws^<mi^'f-^(Dmfht,mK.^wm't 

[09] ^^^-^(oBMy * V h<D0r*O. 
(A) \%m>iMm^^k'm.^kxr:f^\^>m^. (B) \m*ij^ 

[010] ^lOUffifi^UCCiOT'-f^^t/U-^^^S^^tl 

sia^cD-«?«0-c*s. 

[011] :*:^?g<DS^2*SS{?aoS6illfiWlfi2>X7^A<D 40 
[012] ^2llifeW|0Diil«3ISMa5<DiSQ:a*mS^T:7 

[013] m29mm(nm^'^^U(owm.^m^w:ty 

[014] |^2||ilC^tCcl: 0ili®7&^6W0 W^n^^H^C^ 
MiiSlii^<D^rafi<^{l:^Si?9'r'S0-c&O. (A) 

'C^^^CDiaSI^JS^^U. (B> - (D) tSSH^C^Mi^ 



[015] m2'^w^^^^^vc^^^^^'^^^R'^^ 

[016] ||2Slii09tC?&:»:«>^SililS7^-^<De3ll:7^- 
KSDST^O. (A) fciM'C^®i^*^Ji^$nr3^d:lr^ 
i®^. (B) - (D) t*M>c^M^5&^JgS5nrc^s*i^ 
'C«»orW«Mi|SBi»tcl^raW^ffc*i/^j:C^ig^. (E) 

[017] :$^?BcDl^3SltSfi?!l<D«iiiilfeiami^:^7-A(D 
[018] ||3|l5Sfi^tC7&>*^SMPEG?S(C<tSDCT 

if^{bc[)«ia^siq3'rs0-c^5)So 

[019] 03SI5fi0«©iiiteSlfiSi5<om#Ja*^Tr/ 

[02 0 ] ^2SIJ6«?!|CDili»SmSP05!ili^J®^^'r 

[02 1] 2t:|^?g<Dll4g|5Sfi?«(Dttiii^feiim^'Xf'A(D 
>^p-^^1«fi£0r*s. 

[02 2] m4|life«?8cZ>TV;Oy ^OM-^.ffia^m^.CC 
[02 3 ] l|4S|]ffi«?9<D®fflfiT^M.'^.CCL/c<b^CDlii 

[02 4] i^m^(DmhmM^<owmmmi^:^'r^<^ 

:/P'^i7^^0r$)So 

[02 5] ||5l|j6fe{?aoM>Cx*t^cD^it(iK:jcEL;rM^i:^M 

i^(D^iE^^?g-rs0r«>s, 
100 H^isgftas 

1 0 1 'Y^tsj^'y 

102 iSiii^KOii^aJ 

1 0 3 mwmmm.^ 

104 Mi^ea^fewoaiusp 

105 sifiWJiaigp 

106 i^fffflJoKtas 
110 hy-p 
1 2 0 di^iSftaJ 

1 2 1 S<HBtJ$»J@ia5 

122 SftfiMMSB 

123 ^i^Sas 
1 2 4 (Blfc^iSas 

125 A;^eB(V':7X) 

126 iS^^^gP (f'-f 

60 1. 6 1 1. 6 2 1 jimffl^^*->'7T 
110 0 iS^ilKigB 

110 1 nmmmmmm^ 

1102 mmmi^m^mvs^ 

110 3 mrapsit^gp 

1104 2imi9JS»Jtaia5 

110 5 SIMfflJMmgP . 
112 0 lii^gftSP 
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1123 
112 4 
1124 
13 00 
1405 
16 00 
16 0 1 
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(57) [ABSTRACT] 

[PURPOSE] When picture data is compressed and 
transmitted, the resolution of each portion of the 
picture is automatically designated in accordance with 
the permissible amount of transmission and the 
resolution of a desired portion that the user wants to 
see in close-up is manually designated. 

[CONSTRUCTION] Area designating means 123 and 125 are 
disposed in a transmitting system 100 or a receiving 
system 120 so that an area that the user wants to see 
finely can be designated. Accordingly, picture 
processing means 103 and 104 of the transmitting system 
are configured to designate a higher resolution for the 
designated area than the other area and reduce the 
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cunount of picture data. The resolution may be 
designated by the user. The amount of traffic of the 
communication network is measured. Corresponding to 
that , the resolution of other than the designated area 
is automatically designated so that the permissible 
amount of transmission is satisfied. 
*** drawing *** 
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[Scope of Claims for a Patent] 

[Claim 1] A moving picture communicating system 
comprising: a transmitting system for transmitting 
picture data of a moving picture to a communication 
network; and a receiving system for receiving the 
picture data through the communication network and 
displaying the moving picture on a display, 

wherein one of the transmitting system and 
the receiving system has area designating means for 
designating any area in the moving picture, and 

wherein the transmitting system has picture 
processing means for reducing the amount of picture 
data of each of the designated area designated by the 
area designating means and the non-designated area. 
[Claim 2] The moving picture communicating system as 
set forth in claim 1, further comprising: resolution 
setting means for setting at least one of the 
resolution of the designated area and the resolution of 
the non- designated area, 

wherein the picture processing means is 
configured to reduce the amount of picture data of the 
designated area and the non-designated area in 
accordance with the resolution that has been set by the 
resolution setting means. 

[Claim 3] The moving picture communicating system as 
set forth in claim 2, 

wherein the resolution is at least one of a 



spatial resolution and temporal resolution. 

[Claim 41 The moving picture communicating system as 

set forth in claim 3, 

wherein the spatial resolution is at least 
one of the number of pixels per unit area, the number 
of colors of a color picture, the resolution of the 
amplitude of a frequency signal of which picture data 
is frequency converted, the resolution of the amplitude 
of pixel data, and the quantizer step size for which 
pixel data is quantized. 

[Claim 5] The moving picture communicating system as 
set forth in claim 3, 

wherein the temporal resolution is at least 
one of a frame rate and the number of interlace times . 
[Claim 6] A moving picture communicating system 
comprising: a transmitting system for transmitting 
picture data of a moving picture to a communication 
network; and a receiving system for receiving the 
picture data through the communication network and 
displaying the received moving picture on a display, 

wherein the receiving system has area 
designating means for designating any area in the 
moving picture; and resolution setting means for 
setting the resolution of the designated area 
designated by the area designating means, and 

wherein the transmitting system has picture 
processing means for reducing the amount of picture 



data of the designated area in accordance with the 
resolution that has been set by the resolution setting 
means, calculating the resolution of a non-designated 
area that has not been designated by the area 
designating means so that the permissible eunount of 
transmission of the communication network is satisfied, 
and reducing the amount of picture data of the non- 
designated area in accordance with the calculated 
resolution . 

[Claim 7] The moving picture communicating system as 
set forth in claim 6, 

wherein the area designating means is 
configured to allow the user to interactively set the 
designated area. 

[Claim 8] The moving picture communicating system as 
set forth in claim 6 , 

wherein the picture processing means has 
measuring means for measuring the current amount of 
traffic of the communication network, and 

wherein the picture processing means is 
configured to calculate the resolution of the non- 
designated area in accordance with the current amount 
of traffic measured by the measuring means . 
[Claim 9] The moving picture communicating system as 
set forth in any one of claims 6, 7, and 8, 

wherein the resolution is at least one of a 
spatial resolution and temporal resolution. 



[Claim 10] The moving picture communicating system as 
set forth in claim 9, 

wherein the spatial resolution is at least 
one of the number of pixels per unit area, the number 
of colors of a color picture, the resolution of the 
amplitude of a frequency signal of which picture data 
is frequency converted, the resolution of the amplitude 
of pixel data, and the quantizer step size for which 
pixel data is quantized. 

[Claim 11] The moving picture communicating system as 
set forth in claim 10, 

wherein the temporal resolution is at least 
one of a frame rate and the number of interlace times. 
[Claim 12] A moving picture communicating system 
comprising: a transmitting system for transmitting 
picture data of a moving picture photographed by a TV 
camera to a communication networlc; and a receiving 
system for receiving the picture data through the 
communication network and displaying the moving picture 
on a display, 

wherein one of the transmitting system and 
the receiving system has area designating means for 
designating any area in the moving picture; and 
resolution setting means for setting the resolution of 
the designated area designated by the area designating 
means , and 

wherein the transmitting system has picture 



processing means for reducing the amount of picture 
data of the designated area in accordance with the 
resolution that has been set by the resolution setting 
means, calculating the resolution of a non-designated 
area that has not been designated by the area 
designating means so that the permissible amount of 
transmission of the communication network is satisfied, 
and reducing the amount of picture data of the non- 
designated area in accordance with the calculated 
resolution; designated area detecting means for 
detecting the motion of the designated area on a 
screen; and designated area compensating means for 
compensating the designated area in accordance with the 
motion of the designate area detected by the designated 
area detecting means. 

[Claim 13] The moving picture communicating system as 
set forth in claim 12, 

wherein the designated area detecting means 
is camera detecting means for detecting the motion of 
the TV camera, and 

wherein the designated area compensating 
means is configured to compensate the position and size 
of the designated area in accordance with the motion of 
the camera detected by the camera detecting means . 
[Claim 14] The moving picture communicating system as 
set forth in claim 12, 

wherein the designated area detecting means 
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is detecting means for detecting the motion of a 
picture designated in the designated area, and 

wherein the designated area compensating 
means is configured to compensate the position and size 
of the designated area in accordance with the motion of 
the designated picture detected by the detecting means . 
[Claim 15] A moving picture transmitting system, 
comprising : 

resolution setting means for setting the 
resolution of a designated area of a moving picture; 

"picture data of designated area" reducing 
means for reducing the amount of picture data of the 
designated area in accordance with the resolution that 
has been set by the resolution setting means; 

"picture data of non-designated area" 
reducing means for calculating the resolution of a non- 
designated area so that the permissible amount of 
transmission of the communication network is satisfied 
and reducing the amount of picture data of the non- 
designated area in accordance with the calculated 
resolution; and 

communicating means for transmitting the 
designated area and the reduced picture data reduced by 
the picture data reducing means to the communication 
network • 

[Claim 16] The moving picture transmitting system as 
set forth in claim 15, further comprising: area 



designating means for allowing the user to 
interactively designating the designated area. 
[Claim 17] A moving picture receiving system, 
comprising: 

communicating means for receiving picture 
data of a moving picture transmitted from a 
transmitting system for a moving picture through a 
communication network; 

a display for displaying the moving picture 
in accordance with picture data received by the 
communicating means; and 

area designating means for designating any 
area of the moving picture displayed on the display and 
the resolution of the area, 

wherein coordinate data of the designated 
area designated by the area designating means and the 
resolution are transmitted to the moving picture 
transmitting system through the communicating means. 
[Claim 18] The moving picture receiving system as set 
forth in claim 17, 

wherein the area designating means is 
configured to allow the user to interactively designate 
the designated area and the resolution thereof. 
[Detailed Description of the Invention] 
[0001] 

[Industrial Field of Utilization] The present 
invention relates to a moving picture communicating 



system having a transmitting system and a receiving 
system that transmit and receive a picture that has a 
motion (hereinafter this picture is referred to as 
moving picture) through a communication network, 
[0002] 

[Prior Art] The amount of data of moving picture 
information is generally huge. Thus, to communicate a 
moving picture through a networJc having a low 
transmission capacity, a picture compressing method for 
reducing the amount of transmission (hereinafter 
referred to as amount of traffic) of picture data of a 
moving picture has been studied. For example, refer to 
"An Image Knowledge Based Video CODEC For Low Bitrates" , 
R.H.J.M Plompenetc. SPIE p. 379 - p. 384, Vol 804 
(1987) . 

[0003] As an example of a conventional picture 
compressing method, picture data of a part of a moving 
picture is compressed on the transmission side. The 
compressed picture data is decompressed in accordance 
with a predetermined compression rule on the reception 
side. In this manner, the amount of traffic of the 
communication network is reduced. This method is 
referred to as finite difference method. 
[0004] In a compressing method for a moving picture 
used for an electronic conference system, picture data 
is compressed in accordance with a change (difference) 
between adjacent pictures of a plurality of successive 



pictures. In other words, since a moving picture 
contains a moving portion and a still portion, the 
still portion is transmitted and then picture data of 
the moving portion is transmitted. Thus, the amount of 
traffic can be reduced substantially without a tradeoff 
for the picture quality such as the resolution of the 
moving picture. 

[0005] Although picture data is compressed in 
accordance with the finite difference method, if a 
network whose transmission capacity is very low (for 
example, Ethernet, ISDN, or the like), a problem such 
as a transmission delay may take place. 
[0006] In this case, to further reduce the amount of 
transmission of picture data, the resolution of the 
moving portion might be equally reduced. 
[0007] In addition, in accordance with a known 
algorithm for compressing a moving picture such as MPEG 
method, a moving picture might be more highly 
compressed than the foregoing. 

[0008] In addition, in an electronic conference system, 
an object for a communication is mainly motions of 
persons. Thus, when picture data is transmitted from 
the transmission side, a face portion and a shoulder 
portion of a person can be recognized so that while the 
face portion is finely transmitted, the shoulder 
portion is coarsely transmitted. Thus, although the 
shoulder portion has motions, the amount of picture 



data can be reduced. 
[0009] 

[Subject that the Invention is to solve] However, the 
related art does not consider the following points as 
problems to be solved. 

[0010] (1) The user cannot designate a portion that he 
or she wants to see finely. For example, in an 
electronic conference system, although pictures of face 
portions of attendees are transmitted with fine 
pictures, pictures of other portions are transmitted 
with low resolution pictures. Thus, even if the user 
wants to see a portion other than a face finely, he or 
she cannot cause the system to transmit a picture with 
a high resolution for a picture. 

[0011] (2) The user cannot designate the resolution 
for a portion that he or she wants to see finely. 
(3) The related art does not deal with the problem of 
which the amount of traffic of the communication 
network fluctuates. 

[0012] In the conventional electronic conference 
system, since a dedicated telephone line having a 
predetermined communication capacity is supposed as a 
communication network, the amount of traffic does not 
fluctuate . 

[0013] However, in a conventional computer network, a 
plurality of computers shares one communication network. 
Thus, when one computer tries to communicate, since 



other computers are also communicating, the amount of 
traffic of the communication network may increase and 
the pearmissible transmission capacity may become 
insufficient . 

[0014] In this case, according to the conventional 
picture compressing method, since the compressed amount 
of picture data is constant, a transmission delay will 
take place and the moving picture will not be 
transmitted in real time. 

[0015] (4) The related art does not consider motions 
of a camera. According to the related art, if a camera 
is panned or zoomed, although a portion that the user 
wants to see finely is moving on the screen, a picture 
of a portion that is transmitted with a high resolution 
is not changed in accordance with the motions of the 
camera. Thus, when the camera moves, the transmission 
side adversely transmits a picture of a portion other 
than the portion that the user wants to see finely. 
[0016] An object of the present invention is to 
provide a moving picture communicating system that 
allows the user to designate a portion that he or she 
wants to see finely. 

[0017] Another object of the present invention is to 
provide a moving picture communicating system that 
allows the user to designate the quality of a picture 
of a portion that he or she wants to see finely. 
[0018] Another object of the present invention is to 



provide a moving picture communicating system that can 
transmit a moving picture with a desired quality in 
accordance with the fluctuation of the amount of 
traffic of a communication network. 

[0019] Another object of the present invention is to 
provide a moving picture communicating system that can 
automatically adjust the resolution of each portion of 
a picture in accordance with the state of a camera. 
[0020] 

[Means for solving the Problem] To accomplish the 
foregoing object, a moving picture communicating system 
according to the present invention comprises a 
transmitting system for transmitting picture data of a 
moving picture to a communication network; and a 
receiving system for receiving the picture data through 
the communication network and displaying the moving 
picture on a display, wherein one of the transmitting 
system and the receiving system has area designating 
means for designating any area in the moving picture, 
and wherein the transmitting system has picture 
processing means for reducing the amount of picture 
data of each of the designated area designated by the 
area designating means and the non- designated area, 
[0021] In this case, it is preferred that the system 
should further comprise resolution setting means for 
setting at least one of the resolution of the 
designated area and the resolution of the non- 



designated area, wherein the picture processing means 
is configured to reduce the amount of picture data of 
the designated area and the non-designated area in 
accordance with the resolution that has been set by the 
resolution setting means . 

[0022] Another aspect of the present invention is the 
moving picture communicating system of the foregoing 
aspect further comprises resolution setting means for 
setting the resolution of the designated area 
designated by the area designating means. It is 
preferred that the transmitting system should have 
picture processing means for reducing the amount of 
picture data of the designated area in accordance with 
the resolution that has been set by the resolution 
setting means, calculating the resolution of a non- 
designated area that has not been designated by the 
area designating means so that the permissible amount 
of transmission of the communication network is 
satisfied, and reducing the amount of picture data of 
the non-designated area in accordance withthe 
calculated resolution. 

[0023] In this case, it is preferred that the area 
designating means should be configured to allow the 
user to interactively set the designated area. 
[0024] Another aspect of the present invention is the 
moving picture communicating system further comprising 
measuring means for measuring the current amount of 



traffic of the communication network. It is preferred 
that the picture processing means should be configured 
to calculate the resolution of the non- designated area 
in accordance with the current amount of traffic 
measured by the measuring means . 

[0025] According to the foregoing aspects of the 
present invention, the resolution is a spatial 
resolution or a temporal resolution or a combination 
thereof . 

[0026] The spatial resolution is the amount of 
information of a picture per unit area of a screen. 
For excunple, the spatial resolution is at least one of 
the number of pixels per unit area, the number of 
colors of a color picture, the resolution of the 
cimplitude of a frequency signal of which picture data 
is frequency converted, the resolution of the amplitude 
of pixel data, and the quantizer step size for which 
pixel data is quantized. 

[0027] The temporal resolution is the amount of 
information per unit time on the time base of a picture. 
The temporal resolution can be changed with for example 
a frame rate as the number of screens per unit time or 
an interval of sJcipped fields in interlacing of which 
scanning lines are slcipped (referred to as number of 
interlace times). 

[0028] Another aspect of the present invention is the 
moving picture communicating system according to the 



foregoing aspects further comprises camera detecting 
means for detecting motions of a camera such as the 
focal position of the TV camera and zoom ratio and 
designated area compensating means for compensating the 
position and size of the designated area in accordance 
with the motions of the camera, the motions being 
detected by the camera detecting means. Likewise, the 
designated area compensating means may be configured to 
detect motions of a designated picture in a designated 
area and compensate the position and size of the 
designated area instead of the motions of the camera. 
[0029] 

[Operation] According to the foregoing "Means for 
solving the Problem", by the following operation, the 
objects of the present invention can be accomplished. 
Since the area designating means for designating any 
area in a moving picture is disposed, the user can 
designate a portion that he or she wants to see finely. 
[0030] The transmitting system reduces the amount of 
picture data of a designated area and a non-designated 
area. Thus, the resolution of a picture of a portion 
that the user wants to see finely is increased and the 
resolution of a picture of the other portion is 
decreased. Thus, even if the transmission capacity of 
the communication network is low, a picture of a 
desired portion can be transmitted finely. 
[0031] The designated area resolution setting means 
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provides fine picture information that the user desires . 
[0032] Since the resolution of a non-designated area 
is calculated so that the permissible transmission 
capacity of the communication network is satisfied, the 
transmission of picture data can be prevented from 
delaying. 

[0033] In particular, when the resolution of a non- 
designated area is calculated in accordance with the 
currently measured amount of traffic, the transmission 
delay and so forth of the picture data can be securely 
prevented. In other words, when an increase of the 
amount of traffic is detected, the resolution of the 
non-designated area is re-calculated and the picture 
data is further reduced. In this case, when the amount 
of transmission needs to be more reduced, the 
resolution of the designated area can be more decreased 
than the designated resolution. 

[0034] When the position and zoom ratio of the camera 
are varied, the position and size of a designated area 
are compensated in accordance with the motions of the 
camera. Thus, natural moving pictures can be provided 
to the user. 
[0035] 

[Embodiments ] 

(First Embodiment) Fig. 1 shows the overall structure 
of a moving picture communicating system according to a 
first embodiment of the present invention. 



[0036] The moving picture conununicating system 
according to this embodiment transmits a moving picture 
having a huge amount of data through a communication 
network having a limited data transmission capacity. 
This embodiment has a feature of a structure that 
allows the user to interactively designate his or her 
interested area (hereinafter referred to as interested 
area) and the other area (hereinafter referred to as 
background area) and change their spatial resolutions. 
Thus, in addition of the reduction of the amount of 
data of the entire picture, a picture of a user's 
interested area becomes clear. In the example, pixels 
of a picture are thinned out so as to change the 
spatial resolution thereof. The spatial resolution is 
the resolution per unit area of a screen. According to 
the present invention, the word "resolution" can be 
reworded by "fineness" or "preciseness " . 
[0037] As shown in Fig. 1, the system can be divided 
into three portions that are a picture transmitting 
portion 100, a picture receiving portion 120, and a 
network 110 that transmits data between the picture 
transmitting portion 100 and the picture receiving 
portion 120. 

[0038] The picture transmitting portion 100 comprises 
a TV camera 101, a moving picture capturing portion 102, 
a background picture processing portion 103, a "picture 
of area" cutting portion 104, a transmission side 



controlling portion 105, and a transmission side 
communicating portion 106. 

[0039] The moving picture capturing portion 102 
performs a process for capturing a moving picture 
photographed by the TV camera 101 and storing the 
captured moving picture as a digital RGB (Red, Green, 
Blue) signal in a memory. The "picture of area" 
cutting portion 104 cuts a picture of an interested 
area from the picture data captured by the moving 
picture capturing portion 102 and stored in the memory. 
In addition, the "picture of area" cutting portion 104 
reduces the amount of picture data of the interested 
area with a reduction ratio that the user has 
designated. The background picture processing portion 
103 calculates the reduction ratio of the picture in 
the background area and reduces the amount of picture 
data in the background area with the reduction ratio. 
The transmission side communicating portion 106 
transmits the reduced picture data in the interested 
area and the reduced picture data in the background 
area to the picture receiving portion 120. In addition, 
the transmission side communicating portion 106 
receives coordinate data and reduction ratio of the 
interested area from the picture receiving portion 120. 
Moreover, the transmission side communicating portion 
106 measures the load of the network 110. The 
transmission side controlling portion 105 controls the 



entire picture transmitting portion 100. For example, 
the transmission side controlling portion 105 controls 
a picture capturing process, a calculating process for 
the reduction ratio of a picture in a background area, 
a reducing process for a picture in a background area, 
a cutting process for a picture in an interested area, 
a reducing process for a picture in an interested area, 
a network communicating process, a measuring process 
for the amount of traffic of a network, and an ending 
process . 

[0040] The picture receiving portion 120 is composed 
of a reception side controlling portion 121, a 
reception side communicating portion 122, an area 
deciding portion 123, a picture combining portion 124, 
a mouse (inputting portion) 125, and a display (picture 
displaying portion) 126. The reception side 
communicating portion 122 receives picture data of an 
interested area and picture data of a background area 
from the transmission side communicating portion 106 
and transmits coordinate data and reduction ratio of 
the interested area to the transmission side 
communicating portion 106. The mouse 125 is an 
inputting portion with which the user interactively 
designates his or her interested area and its reduction 
ratio. The area deciding portion 123 stores and 
manages the coordinates on the screen of the designated 
area and the reduction ratio that the user has 



designated with the mouse 125. The picture combining 
portion 124 enlarges the picture data of the interested 
area and the picture data of the background area 
received by the reception side communicating portion 
122, combines these enlarged picture data, and displays 
the combined picture on the display 126. The reception 
side controlling portion 121 controls the entire 
picture receiving portion 120. The reception side 
controlling portion 121 controls for example a network 
communicating process, a process for designating an 
interested area, a picture combining process, and an 
ending process. 

[0041] As a basic operation of the system according to 
this embodiment, a picture received through the network 
110 is displayed on the display 126 of the picture 
receiving portion 120. While watching the picture 
displayed on the display 126, the user operates the 
mouse 125 and designate an interested area that he or 
she wants to see finely and a pareimeter (reduction 
ratio) for the spatial resolution of the area. When 
the user is highly interested in an interested area, he 
or she designates a large reduction ratio. The 
reduction ratio of the background area excluding the 
interested area is calculated by the picture 
transmitting portion 100. In accordance with these 
reduction ratios, picture data of each area is reduced 
by the picture transmitting portion 100. In this 



manner, picture data reduced in accordance with a 
user's favorite flows over the network 110. The 
reduced picture data is restored by the picture 
receiving portion 120 and displayed on the display 126. 
[0042] Next, the detailed structure of the picture 
conununicating system according to this embodiment will 
be described along with its operation. Fig. 2 is a 
flow chart showing processes and operations of the 
picture transmitting portion 100. Fig. 3 is a flow 
chart showing processes and operations of the picture 
receiving portion 120. 

[0043] (Processes and operations No. 1 of picture 
transmitting portion: steps 200 to 205) 

Step 200: When the picture transmitting portion 100 is 
started, one screen (frame) of a moving picture 
photographed by the TV camera 101 is captured by the 
moving picture capturing portion 102 and stored as a 
digital RGB signal in the memory. 

[0044] Step 201: The transmission side controlling 
portion 105 determines whether or not the user has 
designated an interested area. When the user has not 
designated an interested area, the flow advances to 
step 205. At step 205, picture data captured and 
stored in the memory is transmitted from the 
transmission side communicating portion 106 to the 
reception side communicating portion 122 through the 
network 110. Even if the user has not designated an 



interested area, all the area on the screen can be 
treated as an interested area. On the other hand, when 
the user has designated an interested area, the flow 
advances to step 202. 

[0045] Step 202: The "picture of area" cutting 
portion 104 reads the arrangement of the picture data 
of the interested area from the picture data captured 
and stored in the memory and performs the cutting 
process for the picture in the interested area. 
[0046] Steps 203, 204: The transmission side 
controlling portion 105 performs the process for 
reducing a picture of an interested area and the 
process for reducing a picture of a background area. 
[0047] Step 205: The transmission side communicating 
portion 106 transmits the processed picture data to the 
picture receiving portion 120 through the network 110. 
[0048] (Processes and operations of picture receiving 
portion) 

Step 220: When the picture receiving portion 120 is 
started, the reception side communicating portion 122 
receives picture data from the picture transmitting 
portion 100. 

[0049] Step 221: The reception side controlling 
portion 121 determines whether or not the user has 
designated an interested area. When the user has not 
designated an interested area, the flow advances to 
step 223. At step 223, the reception side controlling 



portion 121 displays the received picture data received 
by the reception side communicating portion 122 on the 
display 126. On the other hand, when the user has 
designated an interested area, the flow advances to 
step 222. 

[0050] Step 222: The picture combining portion 124 
performs the picture combining process for combining 
the picture data of the interested area and the picture 
data of the background area. 

[0051] Step 223: The reception side controlling 
portion 121 displays the picture data on the display 
126. 

[0052] Step 224: The reception side controlling 
portion 121 accepts a user's end command through the 
mouse 125. The mouse 125 has for example three button 
switches that are a left button, a center button, and a 
right button. The end command is generated when the 
center button is double -clicked. 

[0053] When the end command has been accepted, the 
flow advances to step 227. At step 227, the reception 
side controlling portion 121 performs the ending 
process. On the other hand, when the end command has 
not been accepted, the flow advances to step 225. 
[0054] Step 225: The reception side controlling 
portion 121 performs the designating process for an 
interested area. In other words, while watching a 
picture displayed on the display 126, the user 



designates an Interested area and a reduction ratio 
thereof with the mouse 125. 

[0055] Next, with reference to Fig. 4, an example of a 
method for designating an Interested area will be 
described. In this example, the case of which three 
Interested areas 301, 302, and 303 denoted by sold 
lines shown In Fig. 4 have been designated will be 
described. First of all, while watching a window 300 
on the display 126, the user operates the mouse 125 and 
designates an Interested area as a rectangular area. 
Fig. 5(A) and Fig. 5(B) show how an Interested area Is 
designated. When an Interested area Is designated, one 
vertex 400 of one Interested area Is designated. When 
a cursor 304 Is placed on the vertex 400 and then the 
left button of the mouse 125 Is pressed, the vertex 400 
of the Interested area Is designated. While the left 
button Is being pressed, the cursor Is moved so that a 
rectangular 401 appears. The rectangular 401 
represents the Interested area. A point at which the 
left button of the mouse 125 Is released becomes an 
opposite point against the vertex 400. As a result, 
the Interested area 401 has been designated. The 
designated Interested area 401 Is recognized by the 
vertex 400 and the coordinates of the opposite point. 
[0056] After having designated the Interested area, 
the user designates a reduction ratio In the window 310. 
In other words, after the Interested area has been 



designated, a reduction ratio setting portion 311 is 
displayed in the window 310. With the reduction ratio 
setting portion 311, the reduction ratio of the 
interested area is designated. The user operates the 
reduction ratio setting portion 311 with the mouse 125. 
The right end of a black portion 312 of the reduction 
ratio setting portion 311 represents the reduction 
ratio. The reduction ratio of this window 310 
represents for example 1/2. The reduction ratio can be 
designated in the rang from 1 to 1/4 as a real value. 
While the left button is being pressed, when the cursor 
304 is moved on the left and right, the black portion 
of the reduction ratio setting portion 311 is moved on 
the left and right in the window 310. When the user 
releases the left button of the mouse 125 at a desired 
scale value of the reduction ratio setting portion 311, 
he or she can designate the scale value as the 
reduction ratio. 

[0057] Likewise, the user designates ranges and 
reduction ratios of the interested areas 301 and 303 
with the left button of the mouse 125. When the user 
wants to cancel an interested area that he or she has 
designated, he or she clicks the right button of the 
mouse 125 in the interested area. 

[0058] After having designated the interested areas 
301, 302, and 303, the user can stop designating an 
interested area with clicking the center button of the 
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mouse 125. Information of the interested areas and 
their reduction ratios that the user has designated is 
stored and managed by the area deciding portion 123. 
[0059] Next, a coordinate system in which an 
interested area is recognized will be described. Fig. 
4 also shows a coordinate system defined in the window 
300. In this example, the size of the window 300 is 
composed of 320 pixels (horizontally) x 240 pixels 
(vertically) - The coordinates of an interested area 
are represented by the coordinates of a vertex at the 
lower left position of the interested area and the 
coordinates of a vertex at the upper right position of 
the interested area. The coordinates of the interested 
area 301 are for example A (120, 68) : B (238, 176). 
The coordinates of the interested area 302 are for 
example C (36, 188) : D (120, 232). The coordinates of 
the interested area 303 are for example E (4, 38) : F 
(28, 92). 

[0060] The reception side controlling portion 121 
performs the interested area designating process at 
step 225. When an interested area has not been 
designated, the flow returns to step 220. At step 220, 
the reception side controlling portion 121 performs the 
network communicating process. When an interested area 
has been designated, the flow advances to step 226. 
[0061] Step 226: The coordinate data and reduction 
ratio of the interested area designated at step 225 are 



transmitted from the reception side communicating 
portion 122. 

[0062] (Processes and operations No. 2 of picture 
transmitting portion: steps 206 to 211) 
Step 206: The transmission side controlling portion 
105 determines whether or not a communication end 
command has been received from the picture receiving 
portion 120, When the communication end command has 
been received, the flow advances to step 212. At step 
212, the transmission side controlling portion 105 
stops the communication. When the communication end 
command has not been received, the transmission side 
controlling portion 105 executes processes after step 
207. 

[0063] Step 207: The transmission side controlling 
portion 105 determines whether or not the transmission 
side communicating portion 106 has received data. When 
the transmission side communicating portion 106 has 
received data, the flow advances to step 208. When the 
transmission side communicating portion 106 has not 
received data, the flow advances to step 209. 
[0064] Step 208: The reception side communicating 
portion 122 receives the coordinate data and reduction 
ratio of the interested area and stores them. 
[0065] Step 209: The transmission side controlling 
portion 105 determines whether or not an interested 
area has been designated. When an interested area has 
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not been designated, the flow returns to step 200. At 
step 200, the transmission side controlling portion 105 
repeats the foregoing processes, Vfhen an interested 
area has been designated, the flow advances to step 210. 
[0066] Step 210: The transmission side communicating 
portion 106 performs the measuring process for the 
amount of traffic (amount of network load or amount of 
data transmission) of the network 110. 
[0067] Next, with reference to Figs. 6 and 7, an 
example of the method for measuring the eimount of 
traffic of the network 110 will be described, vnieh 
terminal units 1 to 3 mutually communicate through the 
network, data transmitted from the terminal units is 
temporally stored in communication buffers 601, 611, 
and 621 that the terminal units have before the data is 
caused to flow over the network. In other words, the 
transmission side communicating portion 106 and the 
reception side communicating portion 122 shown in Fig. 
1 have their respective communication buffers (not 
shown). When picture data is transmitted from the 
picture transmitting portion 100, the picture data is 
caused to flow over the network 110 through the 
communication buffer of the transmission side 
communicating portion 106. 

[0068] Figs. 6 and 7 show the amount of data of a 
communication buffer 600 of the transmission side 
communicating portion 106. Fig. 6 shows the case that 



the amount of data of the communication buffer 600 is 
large. Fig. 7 shows the case that the amount of data 
of the communication buffer 600 is small. When the 
amount of traffic of the network 110 is small as shown 
5 in Fig. 6, data to be transmitted tends to easily flow 

over the network 110. Thus, the amount of data that 
remain in the communication buffers 601, 611, and 621 
is small. However, when the amount of traffic of the 
network 110 is large as shown in Fig. 7, since data 

10 tends to hardly flow over the network 110, large 

amounts of data remain in the communication buffers 601, 
611, and 621. Thus, when the amounts of data that 
remain in the communication buffers 601, 611, and 621 
are measured, the amount of traffic of the network 110 

15 can be obtained- In other words, when the amount of 

traffic of the network 110 is large, the amount of data 
that remains in the communication buffer 601 is large. 
In contrast, when the amount of traffic of the network 
is small, the amount of data that remains in the 

20 communication buffer 601 is small. 

[0069] Vfhen data is transmitted in accordance with the 
TCP/IP protocol on a UNIX system, a command "send" is 
used. The "send" is a command that causes a designated 
data sequence to be transmitted in accordance with the 

25 TCP. This command returns a "value" that represents 

the amount of data that has been transmitted. However, 
when no data has been transmitted, the command "send" 
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returns When picture data is transmitted from 

the transmission side communicating portion 106 to the 
reception side communicating portion 122, data for one 
screen is transmitted at a time. When the amount of 
traffic of the network is small, the command "send" 
returns the amount of data for one screen. However, 
when the amount of traffic of the network is large, the 
command "send" returns "-1" or the amount of data 
smaller than one screen . Thus , whether or not the 
command "send" returns the amount of data for one 
screen, it can be determined whether the amount of 
traffic of the network is large or small. 
[0070] Another method for measuring the load of the 
network is known. In this method, a network analyzer 
is connected to the network 110. The load of the 
network 110 is measured by the network analyzer. The 
load information is transmitted to the picture 
transmitting portion 100. 

[0071] After the picture transmitting portion 100 has 
performed the process for measuring the load of the 
network at step 120, the flow advances to step 211. 
[0072] Step 211: The background picture processing 
portion 103 performs the procesis for calculating the 
reduction ratio of the picture of the background area. 
The background picture processing portion 103 
calculates the reduction ratio of the picture of the 
background area in accordance with the amount of data 



of the original picture of the interested area, the 
reduction ratio, and the amount of traffic of the 
network 110 . 

[0073] To keep the total amount of data that flow over 
the network 110 constant, there are two methods. In 
the first method, the resolution of a picture of a 
background area is largely decreased in accordance with 
the amount of traffic of the network and the resolution 
of a picture of an interested area is slightly 
decreased. In the second method, only the resolution 
of a picture of a background area is decreased. In 
addition, there are two methods for calculating the 
reduction ratio of a picture of a background area. In 
the first method, picture data of only a background 
area other than an interested area is reduced. In the 
second method, picture data of all areas is reduced. 
[0074] Next, the method for calculating the reduction 
ratio of picture data of a background area will be 
described. The total amount of picture data that flows 
over the network 110 is given by the sum of the product 
of the numbers of pixels Nio [pixels] of original 
pictures of a plurality of interested areas i and 
reduction ratios Di of picture data of the interested 
areas i and the sum of the product of the number of 
pixels Nbo [pixels] of an original picture of a 
background area and the reduction ratio Db of picture 
data of the background area. The total amount of the 



picture data that flows over the network 110 is the 
total number of pixels Nd [pixels] of a reduced picture 
per screen. The total number of pixels Nd is given by 
Formula 1. In Formula 1, S represents the sum of the 
interested areas i (where i = 1 to N) . 
[0075] 

[Formula 1] Nd = 2 (Nio x Di) + Nbo x Db 

The number of pixels Nbo [pixels] of an original 

picture of a baclcground area is given by Formula 2. 

[0076] 

[Formula 2] Nbo = No - 2 Nio 

The total number of pixels Nd [pixels] of a reduced 

picture can be given by Formula 3 when the permissible 

transmission capacity of the networlc is denoted by C 

[bits/second] , the frame rate is denoted by Fr 

[ frames/ second ] , and the amount of information of one 

pixel is denoted by P [bits]. 

[0077] 

[Formula 3] Nd = C/Fr • P 

Since the frame rate, the amount of information of one 
pixel, and the number of pixels of an original picture 
of one screen have been set, the reduction ratio of a 
picture of a background area depends on the number of 
pixels of an original picture of an interested area, 
the reduction ratio of a picture of an interested area, 
and the amount of traffic of the network. 
[0078] The resolutions are controlled so that the 

35 



total cunount of data that flows over the network 
becomes constant. In other words, when the number of 
pixels of a picture of an interested area is small, the 
reduction ratio thereof is large, or the load of the 
network is low, then the spatial resolution of a 
picture of a background area is not largely decreased. 
In contrast, when the number of pixels of an original 
picture of an interested area is large, the reduction 
ratio of a picture of an interested area is small, or 
the load of the network is large, then the special 
resolution of the picture of the background area is 
largely decreased. Thus, a moving picture can be 
transmitted without a tradeoff for a decrease of the 
frame rate regardless of the communication capacity of 
the network and the amount of traffic of the network. 
[0079] Next, the case of which the reduction ratio of 
a picture of a background area of the window 300 shown 
in Fig. 4 is calculated will be considered. The window 
300 is a full color screen (eight bits for RGB each). 
The size of the screen is 320 x 240 pixels. A moving 
picture is transmitted over the network at a frame rate 
of 15 frames/second and a transmission rate of 10 
megabits/second. In addition, it is assumed that the 
reduction ratio of the interested area 301 is 1, the 
reduction ratio of the interested area 302 is 1/2, and 
the reduction ratio of the interested area 303 is 1/3. 
Since the number of pixels of an original picture of 



the interested area 301 is 12,971 and the reduction 
ratio thereof is 1, the screen is not reduced. Since 
the nvimber of pixels of an original picture of the 
interested area 302 is 3,825 and the reduction ratio 
thereof is 1/2, the number of pixels of the reduced 
picture is 1,913. Since the number of pixels of an 
original picture of the interested area 303 is 1,375 
and the reduction ratio thereof is 1/3, the number of 
pixels of the reduced picture is 15,343. The number of 
pixels of an original picture of the background area is 
58,629 (== 320 X 240 - 15343) pixels. 
[0080] (Method for calculating reduction ratio of 
background area: No. 1) A first method for calculating 
the reduction ratio of picture data of a background 
area will be described. 

[0081] In this case, the resolution of only the 
background area is decreased so as to control the 
cimount of data that flow over the network. Thus, the 
reduction ratio of the picture data of the background 
area is given by Formula 4 . 
[0082] 
[Formula 4] 

Db = {(2 Nio X Di) - C/Fr • P}/Nbo 

Next, the case of which picture data is transmitted 
over the network with the maximum transmission capacity 
of 10 megabits/ second will be considered. When picture 
data of a screen is transmitted over the network with 
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the foregoing transmission capacity at a frame rate of 
15 frames /second, the amount of data per frame is 667 
kilobits {= 10 megabits /second / 15 frames/second). 
When the amount of information per pixel is 24 bits, 
the number of pixels per frcune is 27,777 (= 667 
kilobits/24 bits). Thus, 12,434 pixels of which 15,343 
pixels as the total number of pixels of a reduced 
picture of an interested area is subtracted from 27,773 
pixels is the number of pixels of a reduced picture of 
a background area. In other words, 0.212 (= 
12434/58629) is the reduction ratio of the picture data 
of the background area. 

[0083] In contrast, when the amount of traffic is 
large, picture data cannot be transmitted over the 
network with the maximum transmission capacity of 10 
megabits/second. Thus, in this case, a transmission 
capacity of 7 megabits/second is designated so as to 
transmit the picture data. When the picture data is 
transmitted at a frame rate of 15 frames/ second, the 
amount of data per frame is 467 kilobits {- 7 
megabits/second / 15 frames/second) . When the amount 
of information per pixel is 24 bits, the number of 
pixels per frame is 19,444 (= 467 kilobits/24 bits). 
Thus, 4,101 pixels of which 15,343 pixels as the total 
number of pixels of a reduced picture data of an 
interested area is subtracted from 19,444 pixels 
becomes the number of pixels of reduced picture data of 
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a background area. Thus, 0.07 (= 4101/58629) is 
obtained as the reduction ratio of the picture data of 
the background area in the case that the amount of 
traffic is large. 

[0084] (Method for calculating reduction ratio of 
background area: No. 2) Next, a second method for 
calculating the reduction ratio of picture data of a 
background area will be described. In this method, the 
case of which both the reduction ratio of picture data 
of a background area and the reduction ratio of picture 
data of an interested area are temporally set will be 
considered. 

[0085] After picture data of those areas are reduced 
with the reduction ratios that have been temporally set, 
the reduction ratio of the entire picture is obtained 
so that the amount of picture data of the entire 
picture is more reduced. Picture data that has been 
reduced with the reduction ratio that has been 
temporally set for each area is further reduced with 
the reduction ratio of the entire picture. In this 
case, the total number of pixels pre frame of the 
reduced picture is given by the following formula. In 
the following formula, Dl " and Db' represent reduction 
ratios that have been temporally set. Nd' represents 
the total number of pixels of the entire picture that 
has been reduced with the reduction ratio that has been 
temporally set . 



[0086] 
[Formula 5] 

Nd = Do X (2 (Nio x Di') + Nb x Db') = Do x Nd' 

where 2 represents the sum of interested areas i (where 

i = 1 to N) . 

[0087] Thus, the reduction ratio Do of the entire 
picture can be obtained from Formula 5 and expressed as 
Formula 6 . 
[0088] 

[Formula 6] Do = Nd/Nd' 

The reduction ratios Di of the interested areas and the 
reduction ratio Db of the background area are given by 
Formulas 7 and 8, respectively. 
[0089] 

[Formula 7] Di = Do x Di ' 
[0090] 

[Formula 8] Db = Do x Db' 

Assuming that Db' = 1/4, the number of pixels of the 
picture of the background area is 14,657 (= 58,629 x 
1/4). On the other hand, as described above, the 
number of pixels of the pictures of the interested 
areas is 15,343. Thus, the total number of pixels of 
the entire picture that has been reduced with the 
reduction ratio that has been temporally set is 30,000 
(= 15343 + 14,657) . 

[0091] Next, the case of which picture data that has 
been reduced in the foregoing manner is transmitted at 



10 megabits/second will be described. Since the number 
of pixels per frame of a picture that is transmitted, 
namely the total number of pixels of a picture that has 
been reduced, is 27,777, the reduction ratio of the 
entire screen is 0.93 (= 27,777/30,000). In other 
words, when the reduction ratio of the picture data of 
the background area is 0.23 (= 1/4 x 0.93), the 
reduction ratio of the picture data of the interested 
area 301 is 0.93, the reduction ratio of the picture 
data of the interested area 302 is 0.47 (= 0.93/2), and 
the reduction ratio of the picture data of the 
interested area 303 is 0.31 (= 0.93/3), the picture 
data can be transmitted at the foregoing desired frame 
rate. 

[0092] On the other hand, when the amount of traffic 
of the network is large, namely, picture data is 
transmitted at a frame rate of 7 megabits/second, the 
maximum number of pixels per frame of the picture that 
is transmitted is 19,444. Thus, the reduction ratio of 
the entire screen is 0.65 (= 19,444/30,000). 
Consequently, when the reduction ratio of the picture 
data of the background area is 0.16 (= 1/4 x 0.65), the 
reduction ratio of the picture data of the interested 
area 301 is 0.65, the reduction ratio of the picture 
data of the interested area 302 is 0.33 (- 0.65/2), and 
the reduction ratio of the picture data of the 
interested area 303 is 0.22 (= 0.65/2), then the 



picture data can be transmitted at the foregoing 
desired frame rate. 

[0093] After the background picture processing portion 
103 has calculated the reduction ratio of the picture 
data of the background area in the foregoing manner, 
the flow returns to step 200. At step 200, the picture 
transmitting portion 100 repeatedly performs the 
picture capturing process. 

[0094] (Process for reducing picture data of 
interested area) A displaying process in the case that 
an interested area has been designated will be 
described in detail. As described above, at step 201 
shown in Fig. 1, picture data of an interested area in 
accordance with coordinate data designated at step 225 
shown in Fig. 2 is read as a data sequence.. At step 
203, the "picture of area" cutting portion 104 reduces 
the picture data of the corresponding interested area 
with the reduction ratio designated at step 225. 
Thereafter, at step 204, the background picture 
processing portion 103 reduces the picture data of the 
background area with the reduction ratio calculated at 
step 211. 

[0095] Fig. 8 shows reduction and enlargement 
(restoration) of picture data of a background area. 
When an original picture 800 is thinned out with an 
obtained reduction ratio, a reduced picture 801 is 
obtained. Picture data of the reduced picture 801 



becomes data that flows to the reception side 
communicating portion 122 through the transmission side 
communicating portion 106. When the reduced picture 
801 is enlarged with the reciprocal of the reduction 
ratio, an enlarged picture 802 is obtained. The 
enlarged picture 802 is a picture of a background area 
displayed on the display 126. The enlarged picture 802 
has a lower spatial resolution than the original 
picture 800 in accordance with the reduction ratio. 
Likewise, for a picture of an interested area, the 
foregoing reducing and enlarging processes are 
performed. 

[0096] Picture data of an interested area and picture 
data of a background area reduced by the transmission 
side communicating portion 106 are transmitted to the 
reception side communicating portion 122 (at step 205). 
[0097] Next, with reference to Fig. 9, the format of 
picture data that flows from the transmission side 
communicating portion 106 to the reception side 
communicating portion 122 through the network 110 will 
be described. Fig. 9(a) shows the data format of a 
picture 300 that flows over the network in the case 
that the user has not designated an interested area. 
The data format is composed of data 900 that represent 
the size of the picture data and picture data 901 of 
the entire area. Fig. 9(b) shows the data format of a 
picture 300 that flows over the network in the case 



that the user has designated an interested area. The 
data format is composed of data 910 that represent the 
size of picture data of an interested area 301, 
coordinate data 911 thereof, a reduction ratio 912 
thereof, picture data 913 thereof, data 914 that 
represent the size of picture data of an interested 
area 302, coordinate data 915 thereof, a reduction 
ratio 916 thereof, picture data 917 thereof, data 918 
that represent picture data of an interested area 303, 
coordinate data 919 thereof, a reduction ratio 920 
thereof , picture data 921 thereof, data 922 that 
represent picture data of a background area, a 
reduction ratio 923 thereof, and picture data 924 
thereof. In these drawings, the length in the lateral 
direction of the data formats is equivalent to the 
amount of data. Picture data having the foregoing data 
formats are received by the reception side 
communicating portion 122 (at step 220). Thereafter, 
the picture combining portion 124 enlarges the reduced 
pictures of the interested areas and the background 
area with the reciprocals of the reduction ratios and 
combines them with coordinate data of the interested 
areas (at step 222). The combined picture is displayed 
on the display 126 as shown in Fig. 10 (at step 223). 
As is clear from the drawing, pictures of interested 
areas 1001, 1002, and 1003 are clearly and finely 
displayed. In contrast, although the fineness of the 



picture of the background area 1004 lowers, since the 
user is less interested in this area, difficulties will 
not takes place. 

[0098] As described above, according to this 
embodiment, the eimount of data for one frame is 
controlled in accordance with the amount of traffic of 
the network. Thus, a moving picture can be transmitted 
without a decrease of the transmission rate of the 
picture and a delay of the transmission. 
[0099] In addition, the spatial resolution of the 
entire screen is not decreased. Instead, the spatial 
resolution of other than a portion that the user wants 
to see is decreased. Thus, the user can clearly see 
his or her desired portion. 

[0100] In addition, according to the foregoing 
embodiment, pixels of the screen are thinned out so as 
to decrease the spatial resolution. Alternatively, the 
number of colors of pixels may be changed so as to 
decrease the spatial resolution of a picture. 
[0101] According to the foregoing embodiment, the case 
of which interested areas are rectangular was described. 
Alternatively, interested areas may be in any shape for 
example polygonal or circular. In addition, interested 
areas may be mask patterns that can be recognized by a 
picture recognition . 

[0102] In addition, according to the foregoing 
embodiment, when a background area is transmitted, an 



area of which an interested area is cut out is 
transmitted. Alternatively, an entire screen area of 
which an interested area is not cut out may be 
transmitted. 

[0103] In addition, according to the foregoing 
embodiment , a reduced picture of each area is 
transmitted from the picture transmitting portion 100 
to the picture receiving portion 120. Alternatively, a 
picture encoding portion and a picture decoding portion 
may be disposed in the picture transmitting portion 100 
and the picture receiving portion 120, respectively so 
that picture data is compressed in accordance with MPEG, 
H. 261, or the like and the compressed picture data is 
be transmitted. 

[0104] In addition, according to the foregoing 
embodiment, the interested area designating means is 
disposed in the picture receiving portion 120. However, 
according to the present invention, the interested area 
designating means may not be disposed in the picture 
receiving portion 120. Alternatively, the interested 
area designating means may be disposed in the picture 
transmitting portion 100 side. 

[0105] In addition, the system according to the 
foregoing embodiment can be applied to a television 
telephone system, a television conference system, a 
plant monitoring system, a traffic controlling system, 
and so forth. 



[0106] (Second Embodiment) Next, with reference to a 
system structure shown in Fig. 11, a second embodiment 
of the present invention will be described. Unlike the 
first embodiment, according to the second embodiment, a 
temporal resolution instead of a spatial resolution is 
changed so as to effectively reduce the amount of 
picture information. According to this embodiment, the 
frame rate that is the number of screens per unit time 
is controlled so as to change the temporal resolution. 
[0107] As shown in Fig. 11, the system can be divided 
into a picture transmitting portion 1100, a picture 
receiving portion 1120, and a network 110. The network 
110 exchanges data between the picture transmitting 
portion 1100 and the picture receiving portion 1120. 
[0108] The user designates an interested area and a 
frame rate thereof with a mouse 125 while watching a 
picture transmitted to the picture receiving portion 
1120 through the network 110. In other words, the user 
sets a large frame rate to his or her interested area 
and a low frame rate to his or her uninterested area. 
[0109] The picture transmitting portion 1100 
determines whether or not a background area has 
temporally varied. When the background area has varied, 
the picture transmitting portion 1100 transmits the 
picture of the background area. When the background 
area has not varied, the picture transmitting portion 
1100 does not transmit the picture of the background 



area. 

[0110] On the other hand, the picture transmitting 
portion 1100 transmits a picture of an interested area 
at a designated frame rate. The picture receiving 
portion 1120 combines the received pictures and 
displays the combined picture on a display 126. 
[0111] The picture transmitting portion 1100 comprises 
a TV ccimera 101, a moving picture capturing portion 102, 
a background picture variation detecting portion 1101, 
a "picture of area" cutting portion 1102, a picture 
transmission interval calculating portion 1103, a 
transmission side controlling portion 1104, and a 
transmission side communicating portion 1105. 
[0112] The moving picture capturing portion 102 
captures a moving picture photographed by the TV camera 
101 and stores the captured moving picture as a digital 
RGB signal in a memory. The "picture of area" cutting 
portion 1102 cuts a picture of an interested area from 
the picture data stored in the memory. The background 
picture variation detecting portion 1101 determines 
whether or not a picture of a background area has 
temporally varied, 

[0113] The transmission side communicating portion 
1105 transmits picture data of an interested area to 
the picture receiving portion 1120 at a frame rate that 
the user has designated. When the picture of the 
background area has temporally varied, the transmission 
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side communicating portion 1105 transmits the picture 
data of the background area. In addition, the 
transmission side communicating portion 1105 receives 
coordinates of an interested area and a frame rate from 
the picture receiving portion 1120 and measures the 
amount of traffic of the network. 

[0114] The picture transmission interval calculating 
portion 1103 calculates a transmission interval of 
picture data in accordance with the amount of traffic 
of the network. 

[0115] The transmission side controlling portion 1104 
controls the entire picture transmitting portion. The 
transmission side controlling portion 1104 controls for 
example a picture capturing process, a process for 
detecting temporal variation of a picture of a 
background area, a process for cutting a picture of an 
interested area, a network communicating process, a 
process for measuring the amount of traffic of the 
network, a transmission interval calculating process, 
and an ending process. 

[0116] The picture receiving portion 1120 is composed 
of a reception side controlling portion 1121, a 
reception side communicating portion 1122, an area 
deciding portion 1123, a picture combining portion 1124, 
a mouse 125, and a display 126. 

[0117] The reception side communicating portion 1122 
receives picture data of interested areas and the 



entire picture data from the transmission side 
communicating portion 1105 and transmits coordinates of 
the interested areas and their frame rates to the 
transmission side communicating portion 1105. 
[0118] With the mouse 125, the user interactively 
designates his or her interested area and a frame rate 
thereof. The area deciding portion 123 stores and 
manages the coordinates on the screen of the area and 
the frame rate designated with the mouse 125. 
[0119] The picture combining portion 1124 combines 
pictures of interested areas received by the reception 
side communicating portion 1122 and a picture currently 
displayed on the display 126 and displays the combined 
picture on the display 126. 

[0120] The reception side controlling portion 1121 
controls the entire picture receiving portion. The 
reception side controlling portion 1121 controls for 
example a network communicating process, a process for 
designating an interested area, a picture combining 
process, and an ending process. 

[01211 Next, the detailed structure of the system 
according to this embodiment will be described along 
with its operation. Fig. 12 and Fig. 13 are flow 
charts showing processes of the system. 
[0122] Step 1200: The moving picture capturing 
portion 102 captures a picture photographed by the TV 
camera 101 and stores one frame of captured picture as 



50 



a digital RGB signal in a memory. 

[0123] Step 1201: The "picture of area" cutting 
portion 1102 reads picture data of an interested area 
from the picture data captured and stored in the memory 
so as to perform the process for cutting a picture from 
an interested area. When the user has not designated 
an interested area, the "picture of area" cutting 
portion 1102 treats the entire area of the picture as 
an interested area. 

[0124] Step 1202: When the user has not designated an 
interested area, the flow advances to step 1204. At 
step 1204, the transmission side communicating portion 
1105 transmits the picture data captured and stored in 
the memory to the reception side communicating portion 
1122 through the network 110. In contrast, when the 
user has designated an interested area, the flow 
advances to step 1203. At step 1203, the background 
picture variation detecting portion 1101 of the picture 
transmitting portion 1100 performs the process for 
detecting temporal variation of a picture of a 
background area. Thereafter, at step 1205, the 
transmission side communicating portion 1105 transmits 
the picture data. 

[0125] Step 1220: The reception side communicating 
portion 1122 receives the picture data. 

[0126] Step 1221: When the user has not designated an 
interested area, the flow advances to step 1223. At 



step 1223, the reception side communicating portion 
1122 displays the received picture data on the display 
126. When the user has designated an interested area, 
the flow advances to step 1222. At step 1222, the 
picture combining portion 1124 performs the picture 
combining process. Thereafter, at step 1223, the 
reception side communicating portion 1122 displays the 
picture data on the display 126. 

[01271 Step 1224: The reception side controlling 
portion 1121 accepts a user's end command thorough the 
mouse 125. When the reception side controlling portion 
1121 has accepted the end command, the flow advances to 
step 1227. At step 1227, the reception side 
controlling portion 1121 performs the ending process. 
When the user has not input the end command, the flow 
advances to step 1225. At step 1225, the reception 
side controlling portion 1121 performs the process for 
designating an interested area. In other words, while 
watching a picture displayed on the display 126, the 
user designate an interested area and a frame rate 
thereof with the mouse 125 . 

[0128] When the user has not designated an interested 
area, the flow advances to step 1220. At step 1220, 
the reception side controlling portion 1121 performs 
the network communicating process. When the user has 
designated an interested area, the flow advances to 
step 1226. At step 1226. the reception side 



communicating portion 1122 transmits the coordinates of 
the interested area and the frame rate designated at 
step 1225. 

[0129] Step 1206: When the transmission side 
communicating portion 1105 has received data, the flow 
advances to step 1207. At step 1207. the reception 
side communicating portion 1122 receives the 
coordinates and frame rate of the interested area. 
Thereafter, the flow advances to step 1208. When the 
transmission side communicating portion 1105 has not 
received data, the flow advances to step 1208. 
[0130] Step 1208: When the user has not designated an 
interested area, the flow advances to step 1200. At 
step 1200. the moving picture capturing portion 102 
performs the picture capturing process. In contrast, 
when the user has designated an interested area, the 
flow advances to step 1209. At step 1209, the 
transmission side communicating portion 1105 performs 
the process for measuring the amount of traffic of the 
network. 

[01311 After the transmission side controlling portion 
1104 has performed the process for measuring the amount 
of traffic of the network, the flow advances to step 
1210. At step 1210. the picture transmission interval 
calculating portion 1103 performs the transmission 
interval calculating process . When the amount of 
traffic of the network is large, if picture data is 



caused to flow over the network, a large load is 
applied to the network. As a result, the picture data 
that is transmitted largely delays. Thus, a waiting 
time is required until the amount of traffic of the 
network decreases. Thus, the picture transmission 
interval calculating portion 1103 performs the 
transmission interval calculating process for 
calculating a waiting time for picture data depending 
on the amount of traffic of the network. 
[0132] Step 1210: After the picture transmission 
interval calculating portion 1103 has preformed the 
transmission interval calculating process, the flow 
returns to step 1200. At step 1200, the moving picture 
capturing portion 102 performs the picture capturing 
process . 

[0133] (Operation when an interested area has been 
designated) 

Step 1201: The transmission side controlling portion 
1104 reads the picture data of the interested area in 
accordance with the coordinates of the interested area 
and the frame rate designated at step 1225. 
[0134] Fig. 14(A) to (D) show the process for cutting 
pictures of interested areas. Individual areas are cut 
at frame rates that the user has designated. Next, it 
is assumed that the user designates interested areas 
1301, 1302, and 1303 on a screen 1300. In this case, 
it is also assumed that the user sets frame rates of 24 



frames /second. 12 frames /second, and 8 frames/second 
for the interested areas 1301. 1302. and 1303. 
respectively. Assuming that the maximum transmission 
frame rate is 24 frames /second, as shown in Figs. 14(B) 
to (D). while the picture of the interested area 1301 
is cut twice, the picture of the interested area 1302 
is cut once. Likewise, while the picture of the 
interested area 1301 is cut three times, the picture of 
the interested area 1303 is cut once. 
[0135] (Detecting process of background picture 
variation detecting portion 1101) The temporal 
variation of a picture of a background area is detected 
depending on whether or not the difference between the 
current screen and the past screen is equal to or 
larger than a threshold value. The difference between 
the current screen and the past screen is obtained for 
an RGB scale value of each pixel of a picture of a 
background area. When the difference is equal to or 
smaller than the threshold value, it is determined that 
the picture of the background area not vary. 
[0136] However, if the difference between frames is 
obtained for each pixel, the result is easily affected 
by a discretized error of an A/D conversion of a 
picture signal of the moving picture capturing portion 
102 and noise due to blurring of the TV camera 101. 
Consequently, the variation of a picture of a 
background area cannot be accurately detected. 



[0137] Thus, the difference between frames is 
processed by a smoothening filter. As a result, when 
the temporal variation of the picture of the background 
area is detected, the detected result becomes 
susceptible to noise. 

[0138] Fig. 15 shows a smoothening filter 1405. A set 
of pixels supplied to the smoothening filter 1405 is 
composed of a pixel 1401 whose RGB scale value is A, a 
pixel 1402 whose RGB scale value is B, a pixel 1403 
whose RGB scale value is C, and a pixel 1404 whose RGB 
scale value is D. When the set is supplied to the 
smoothening filter 1405, a set of pixels 1406, 1407, 
1408, and 1409 that have an average value (A + B + C + 
D)/4 of the sum of the RGB scale values of the pixels 
are obtained. With the smoothening filter 1405, the 
frequency of the frame lowers and the contrast weakens. 
Thus, when the temporal variation of the picture of the 
background area is detected, the detected result is not 
susceptible to noise. 

[0139] However, when a moving picture is drawn at 24 
frames /second while the temporal variation of the 
picture of the background area is detected, the maximum 
time for each frame is around 0.04 seconds. Thus, it 
is difficult to cause the smoothening filter 1405 to 
repeatedly perform an adding process and a dividing 
process for the picture in the foregoing time. 
[0140] Thus, pixels of a screen are thinned out in 



advance so as to speed up the processes. For example, 
when three-fourth of pixels of a picture of a 
background area are thinned out and supplied to the 
smoothening filter, since only one -fourth of pixels 
need to be processed, the process speed becomes four 
times faster than those pixels are not thinned out. 
[0141] When pixels of a frame are thinned out and then 
supplied to the filter, the temporal variation of the 
background area can be detected at high speed. 
[0142] After the background picture variation 
detecting portion 1101 has detected the temporal 
variation of the picture of the background area, the 
flow advances to step 1204. At step 1204. the 
transmission side communicating portion 1105 transmits 
the picture data. At step 1220, the reception side 
communicating portion 1122 receives the picture data. 
[0143] Next, a format of picture data transmitted from 
the transmission side communicating portion 1105 to the 
reception side communicating portion 1122 through the 
network 110 will be described. 

[0144] Fig. 16(A) shows a data format of a picture 
1300 that flows over the network in the case that the 
user has not designated an interested area. The 
picture 1300 is composed of a size 1501 of picture data 
and picture data 1500 of the entire area. 
[0145] Fig. 16(B) to (D) show data formats of pictures 
that flow over the network in the case that the user 



has designated an interested area and that the pictures 
do not temporally vary. 

[0146] In other words, the format shown in Fig. 16(B) 
is composed of a size 1511 of the interested area 1301, 
coordinates 1512 thereof, picture data 1510 thereof, a 
size 1521 of the interested area 1302. coordinates 1522 
thereof, picture data 1520 thereof, a size 1531 of the 
interested area 1303, coordinates 1532 thereof, and 
picture data 1530 thereof. The format shown in Fig. 
16(C) is composed of a size 1511 of the interested area 
1301. coordinates 1512 thereof, picture data 1510 
thereof, a size 1521 of the interested area 1302, 
coordinates 1522 thereof, and picture data 1520 thereof. 
The format shown in Fig. 16(D) is composed of a size 
1511 of the interested area 1301, coordinates 1512 
thereof, picture data 1510 thereof, a size 1531 of the 
interested area 1303, coordinates 1532 thereof, and 
picture data 1530 thereof. 

[0147] Fig. 16(F) shows a data format of the picture 
1300 that flows over the network in the case that the 
user has designated an interested area and that a 
picture of a background area temporally varies. The 
format shown in Fig. 16(F) is composed of a size 1501 
of picture data and picture data 1501 of the entire 
area. 

[0148] At step 1222, the picture combining portion 
1124 performs the picture combining process with 
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picture data received by the reception side 
communicating portion 1122. The picture combining 
portion 1124 combines picture data of the interested 
areas contained in the picture data that have been 
received and picture data currently displayed on the 
display 126. At step 1123, the reception side 
controlling portion 1121 displays the combined picture 
on the display 126. 

[0149] At step 1224, the reception side controlling 
portion 1121 accepts a user's end command. When 
reception side controlling portion 1121 has accepted 
the end command, the flow advances to step 1227. At 
step 1227, the reception side communicating portion 
1122 transmits an end command signal to the 
transmission side communicating portion 1105. At step 
1228, the reception side controlling portion 1121 
performs the ending process for the picture receiving 
portion 1120. At step 1205, the transmission side 
communicating portion 1105 receives the end command 
signal from the picture receiving portion 1120. At 
step 1211, the transmission side controlling portion 
1104 performs the ending process for the picture 
transmitting portion 1100. 

[0150] As described above, according to the foregoing 
embodiment, since only a picture that the user want to 
see is transmitted and another picture is transmitted 
only when it varies, the amount of transmission data 



can be remarkably reduced. 

[0151] According to the foregoing embodiment, the 
temporal resolution of a picture is changed in 
accordance with a frame rate. Alternatively, the 
temporal resolution can be changed in accordance with 
an interval of fields of interlacing. 
[0152] In addition, according to the foregoing 
embodiment, when a baclcground area is transmitted, an 
area of which an interested area is cut out is 
transmitted. Alternatively, an entire screen area of 
which an interested area is not cut out may be 
transmitted. In addition, according to the foregoing 
embodiment , a reduced picture of each area is 
transmitted from the picture transmitting portion to 
the picture receiving portion. Alternatively, a 
picture encoding portion and a picture decoding portion 
may be disposed in the picture transmitting portion and 
the picture receiving portion, respectively so that 
picture data is compressed in accordance with MPEG, H. 
261, or the like and the compressed picture data is be 
transmitted . 

[0153] (Third Embodiment) Fig. 17 shows a structure of 
a system according to a third embodiment of the present 
invention . 

[0154] According to this embodiment, when a moving 
picture is transmitted in accordance with a moving 
picture compressing algorithm, the user himself or 
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herself Interactively designates an Interested area and 
an uninterested area. In this embodiment, the 
resolution (step size) of amplitude Is changed for each 
area so as to Increase the compression ratio of the 
picture. As a result, the picture Is effectively 
transmitted. In this example, the picture Is 
compressed In accordance with the known MPEG method and 
the compressed picture Is transmitted. 
10155] Next, the MPEG method will be described. The 
compressing process of the MPEG method Is composed of 
the following three phases. 

1. transform a picture signal In accordance with DCT 
(discrete cosine transformation) (DCT), 

2. quantize DCT values (quantizing), and 

3. encode quantized values (encoding). 

When a picture Is compressed In accordance with the 
MPEG method, the DCT, quantizing, and encoding 
processes are performed for the picture signal for each 
block of 8 X 8 pixels . 

[0156] Fig. 18 shows the DCT, quantizing, and encoding 
processes for picture data 2200 composed of 176 x 144 
pixels . 

[0157] (DCT) Generally, powers of signals that 
strongly correlate tend to concentrate In a low 
frequency region, whereas powers of signals that weakly 
correlate tend to concentrate In a high frequency 
region. A picture signal contains many low frequency 



components. The DCT Is a kind of orthogonal 
transformation. The DCT causes low frequency- 
components to concentrate in predetermined DCT 
coefficients. Thus, when a picture signal 2201 of a 
matrix of 8x8 is transformed in accordance with the 
DCT, the signal concentrates in predetermined DCT 
coefficients. DCT coefficients 2302 composed of a 
matrix of 8 x 8 are arranged so that lower frequency 
components that are larger DCT coefficients are placed 
as upper left elements and higher frequency components 
that are smaller DCT coefficients are placed as lower 
right elements. 

[0158] (Quantizing) Values of which a picture signal 
is transformed in accordance with the DCT (these values 
are referred to as DCT coefficients) are quantized. 
T^ong elements (DCT coefficients) of a matrix 2202 of 8 
X 8 that have been transformed in accordance with the 
DCT, DCT coefficients of low frequency components in 
which the picture signal concentrates are finely 
quantized. In contrast, among them, DCT coefficients 
of high frequency components in which the picture 
signal does not concentrate are coarsely quantized. In 
addition, human's eyes are more insensitive to high 
frequency components of the signal than low frequency 
components. Thus, even if DCT coefficients of high 
frequency components are coarsely quantized, a picture 
that is uncomfortable to human's eyes can be provided. 



To quantize DCT coefficients composed of a matrix of 8 
X 8 with different quantizing step sizes, a quantizing 
matrix 2203 that describes a quantizing step size for 
each DCT coefficient is provided. With the quantizing 
matrix, DCT coefficients are quantized. The quantizing 
step sizes are obtained by multiplications of elements 
of the quantizing matrix 2203 by constants that range 
from 1 to 31. The constants are denoted by MQUANT. 
The MQUANT can be designated by the user, vnien a large 
value is set to the MQUANT, the quantizing step size 
becomes large and the resolution of the picture largely 
decreases . 

[0159] (Encoding) The matrix 2204 of 8 x 8 that has 
been quantized contains many O's (run). Elements that 
have been coarsely quantized, namely lower right 
elements tend to have a run. Thus, the quantized 
matrix is zigzag-scanned from the upper left element to 
the lower right element. As a result, a 64 -element 
data set 2205 is encoded as a block. 

[0160] The data set contains many runs. It is not 
necessary to describe many runs. Instead, the length 
of each run is described as a data set 2206. In this 
manner, data is compressed. This compressing 
technology is referred to as run length encoding- With 
the run length encoding, picture information can be 
largely compressed . 

[0161] As shown in Fig. 17, the system according to 



this embodiment is divided into three portions that are 
a picture transmitting portion 1600, a picture 
receiving portion 1620, and a network 110. The network 
110 exchanges data between the picture transmitting 
portion 1600 and the picture receiving portion 1620. 
[0162] While watching a picture transmitted to the 
picture receiving portion 1620 through the network 110, 
the user designates an interested area and a parameter 
(MQUANT) for the resolution of the amplitude of the 
area with a mouse 125. 

[0163] The smaller the value of the parameter (MQUANT) 
is, the finer the resolution of the amplitude becomes. 
The user sets a small value to the MQUANT for an 
interested area. In contrast, the user sets a large 
value to the MQUANT for an uninterested area. A large 
value is pre- set to the MQUANT for a background area. 
The picture transmitting portion 1600 compresses each 
area of the picture with the MQUANT designated for each 
area. The compressed picture data flows over the 
network 110. The picture receiving portion 1620 
decompresses the received data and displays the 
decompressed picture on a display 126. 
[0164] The picture transmitting portion 1600 is 
composed of a TV camera 101, a picture compressing 
portion 1601, a moving picture capturing portion 102, a 
transmission side controlling portion 1602, and a 
transmission side communicating portion 1603. 



[0165] The picture compressing portion 1601 compresses 
picture data captured by the moving picture capturing 
portion 102 and stored in a memory with the MQUANT 
designated for each interested area. The transmission 
side communicating portion 1603 transmits the 
compressed picture data to the picture receiving 
portion 1620- In addition, the transmission side 
communicating portion 1603 receives the coordinates of 
the interested area and the MQUANT from the picture 
receiving portion 1620. The transmission side 
controlling portion 1602 controls the entire 
transmitting portion. The transmission side 
controlling portion 1602 controls for example a picture 
capturing process, a picture compressing process, a 
network communicating process, and an ending process. 
[0166] The picture receiving portion 1620 is composed 
of a reception side controlling portion 1621, a 
reception side communicating portion 1622, an area 
deciding portion 1623, a picture decompressing portion 
1624, a mouse 125, and a display 126. 

[0167] The reception side communicating portion 1622 
receives compressed picture data from the transmission 
side communicating portion 1603 and transmits the 
coordinates and MQUANT of an interested area to the 
transmission side communicating portion 1603. The user 
interactively designates an interested area and MQUANT 
with the mouse 125. The area deciding portion 1623 



stores and manages the coordinates on the screen of the 
area and MQUANT designated with the mouse 125. 
[0168] The picture decompressing portion 1624 
decompresses compressed picture data received by the 
reception side communicating portion 1622 and displays 
the decompressed picture data on the display 126. 
[0169] The reception side controlling portion 1621 
controls the entire picture receiving portion. The 
reception side controlling portion 1621 controls for 
example a network communicating process, an interested 
area designating process, a picture decompressing 
process, and an ending process. 

[0170] Next, the detailed structure of this embodiment 
will be described along with the operation thereof. 
Fig. 19 and Fig. 20 are flow charts showing processes 
of this embodiment . 

[0171] At step 1700, the moving picture capturing 
portion 102 captures a picture photographed by the TV 
camera 101 and stores the captured picture as a digital 
RGB signal for one frame to a memory. 

[0172] At step 1701, the picture compressing portion 
1601 compresses the picture data captured and stored in 
the memory with the MQUANT that the user has designated 
for each area. When the user has not designated an 
interested area, the picture compressing portion 1601 
sets a small value (for example, 1) to the MQUANT for 
all the areas . 



[0173] At Step 1702, the transmission side 
communicating portion 1603 transmits compressed picture 
data to the reception side communicating portion 1622 
through the network 110. 

[0174] At step 1710, the reception side communicating 
portion 1622 receives the compressed picture data. 
[0175] At step 1711, the picture decompressing portion 
1624 decompresses the picture data received by the 
reception side communicating portion 1622 with the 
designated MQUANT. At step 1712, the reception side 
controlling portion 1621 displays the decompressed 
picture on the display 126. 

[0176] At step 1713, the reception side controlling 
portion 1621 accepts a user's end command through the 
mouse 125, When the reception side controlling portion 
1621 has accepted the end command, the flow advances to 
step 1716. At step 1716, the reception side 
communicating portion 1622 transmits the end command 
signal to the transmission side communicating portion 
1603. At step 1717, the reception side controlling 
portion 1621 performs the ending process for the 
picture receiving portion 1620, 
[0177] At step 1703, the transmission side 
communicating portion 1603 receives the end command 
signal from the picture receiving portion 1620. At 
step 1706, the transmission side controlling portion 
1602 performs the ending process for the picture 



transmitting portion 1600. 

[0178] Wtien the reception side controlling portion 
1621 has not accepted the end command at step 1713, the 
flow advances to step 1714. At step 1714, the 
reception side controlling portion 1621 performs the 
interested area designating process. In other words, 
while watching a picture displayed on the display 126, 
the user designates an interested area and MQUANT with 
the mouse 125. The area deciding portion 1623 stores 
and manages the interested area and MQUANT. 
[0179] When the user has not designated an interested 
area at step 1714, the flow advances to step 1710. At 
step 1710, the reception side controlling portion 1621 
performs the network communicating process. In 
contrast, when the user has designated an interested 
area, the flow advances to step 1715. At step 1715, 
the reception side communicating portion 1622 transmits 
the coordinates and MQUANT of the interested area that 
the user has designated. 

[0180] When the transmission side communicating 
portion 1603 has not received data at step 1704, the 
flow returns to step 1700. When the transmission side 
communicating portion 1603 has received data, the flow 
advances to step 1705. At step 1705, the reception 
side communicating portion 1622 receives the 
coordinates and MQUANT of the interested area. 
Thereafter, the flow returns to step 1700. 
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[0181] As described above, according to the foregoing 
embodiment, since the user designates the resolution 
(step size) of the cimplitude of each area in accordance 
with the strength of the interest, the compression 
ratio can be increased without a tradeoff for a 
decrease of the resolution of an interested area. 
[0182] According to the foregoing embodiment, the 
entire picture is compressed in accordance with a 
moving picture compressing algorithm. Alternatively, 
each area of a picture may be separately compressed. 
[0183] In addition, according to the foregoing 
embodiment , a picture is controlled in accordance with 
MQUANT based on the MPEG. Alternatively, step sizes 
(quantizing step sizes) of RGB values of each pixel may 
be controlled so that an interested area is quantized 
with a fine step size and an uninterested area is 
quantized with a coarse step size. As a result, 
information amount of a picture can be effectively 
compressed. 

[0184] (Fourth Embodiment) Fig. 21 shows the overall 
structure of a system according to a fourth embodiment 
of the present invention. This embodiment is the same 
as the foregoing embodiments of which a picture 
communicating system transmits a moving picture in such 
a manner that individual areas have different 
resolutions. However, the picture communicating system 
according to this embodiment compensates the size and 



position of an interested area in accordance with the 
motion of a camera. 

[0185] Fig. 21 shows a portion that has a feature of 
this embodiment along with the moving picture 
communicating system according to the first embodiment . 
In other words, a camera controlling portion 1801 is 
added to the picture transmitting portion 100 according 
to the first embodiment • 

[0186] The camera controlling portion 1801 controls 
zooming of the TV camera 101 and compensates the 
coordinates of an interested area, 

[0187] When the TV camera 101 is zoomed, the camera 
controlling portion 1801 reads the current coordinates 
of the interested area from a "picture of area" cutting 
portion 104. The camera controlling portion 1801 
compensates the coordinates with the zoom ratio of the 
camera and supplies the compensated coordinates to the 
"picture of area" cutting portion 104 and a background 
picture processing portion 103. 

[0188] Next, a method for compensating the coordinates 
of an interested area that is varied depending on the 
zooming of the TV camera 101 will be described. Fig. 
22 shows the relation of the size and position of an 
interested area in the case that a picture is enlarged 
by zooming of the TV camera 101. A screen 1900 has an 
interested area 1901, A screen 1910 is an enlarged 
screen of which the screen 1900 is enlarged with a zoom 



ratio a. The enlarged interested area Is denoted by 
reference numeral 1911 • 

[0189] Now, the origin of the coordinates is placed at 
a focal position (the center of the screen 1900), the 
coordinates of the lower left vertex of the interested 
area 1901 are denoted by (s, t), and the coordinates of 
the upper right vertex of the interested area 1901 are 
denoted by (u, v) . The coordinates of the lower left 
vertex of the interested area 1911 whose zoom ratio has 
been changed are denoted by (as, at) and the 
coordinates of the upper left vertex thereof are 
denoted by (au, av) • 

[0190] In this system, since the origin of the 
coordinates is placed at the lower left vertex of the 
screen, the coordinate system should be moved so that 
the origin of the coordinates is moved from the focal 
position to the lower left vertex of the screen 1900. 
Fig. 23 shows the case that the origin of the 
coordinates of the screen 1900 is moved to the lower 
left vertex of the screen. In this coordinate system, 
the focal position is denoted by (x, y) . The 
coordinates of the interested area 1901 are denoted by 
(s + x, t+y) - (u + x, v + y). The coordinates of 
the interested area 1911 that has been zoomed are 
denoted by (as + x, at + y) - (au + x, av + y) . 
[0191] The camera controlling portion 1801 calculates 
the position and size of the interested area that has 



been zoomed with the zoom ratio of the TV Ccunera 101. 
The camera controlling portion 1801 supplies the 
compensated coordinates of the interested area to the 
"picture of area" cutting portion 104 and the 
background picture processing portion 103. 
[0192] According to the foregoing embodiment, even if 
an area that the user has designated is varied by the 
zooming of the camera, since means for automatically 
compensating the position and size of the area is 
provided, the user does not need to designate the area 
again . 

[0193] In addition, according to the foregoing 
embodiment, the case of which an area is compensated 
with the zoom ratio of a camera was described. 
Alternatively, an area can be compensated with 
parameters such as the photographing direction and the 
focal distance of the camera. 

[0194] (Fifth Embodiment) Fig. 24 shows the overall 
structure of a system according to a fifth embodiment 
of the present invention. This embodiment is the same 
as the foregoing embodiments of which a moving picture 
communicating system transmits a moving picture whose 
areas have different resolutions. However, the system 
according to this embodiment obtains the amount of 
movement of an interested area and compensates the 
position thereof when the interested area is moved and 
the position thereof is varied. 



[0195] According to this embodiment, a picture 
recognizing portion 2001 is added to the picture 
transmitting portion 100 according to the first 
embodiment . 

[0196] The picture recognizing portion 2001 recognizes 
an interested object in an interested area, measures 
the amount of movement of the interested object, and 
compensates the coordinates of the interested area in 
accordance with the amount of movement of the 
interested object. 

[0197] When an interested object is moved, the picture 
recognizing portion 2001 reads the current coordinates 
of the interested area from a "picture of area" cutting 
portion 104, recognizes an interested object, measures 
the amount of movement of the interested object, 
compensates the coordinates of the interested area in 
accordance with the amount of movement of the 
interested object, and supplies the compensated 
coordinates of the interested area to the "picture of 
area" cutting portion 104 and a background picture 
processing portion 103. 

[0198] Next, a method for compensating the coordinates 
of an interested area that is moved will be described. 
Fig. 25 shows variation of the position of a number 
plate as an interested object as a car 2101 moves from 
the left to the right of a screen. The car 2101 moves 
from the left to the right on the screen as time 



elapses. Accordingly, the number plate as the 
interested object moves. The picture recognizing 
portion 2101 successively scans the interested object, 
which is moving, and measures the position on the 
screen. 

[0199] The picture recognizing portion 2001 compensates 
the coordinates of the interested area in accordance 
with the amount of movement of the interested object. 
Before the car 2201 moves, the coordinates of the 
interested area are Al(10, 20) - Bl(70, 70). After the 
user designates the interested area, he or she 
designates an area 2103 (hereinafter referred to as 
template) for which a collating process is performed in 
the interested area so as to measure the difference 
between the position of the interested area that has 
not moved and the position of the interested area that 
has moved. When the interested area has moved, the 
picture recognizing portion 2001 scans the entire 
screen for the template 2103 that the user has 
designated and searches for a portion 2105 that is the 
most similar to the template. The portion 210, which 
is the most similar to the template, is a template 2105 
that has moved. The difference between the position 
(260,80) (coordinates of (C2)) of the template 2105 
that has moved and the position (30, 40) (coordinates 
of (CI)) of the template 2103 that has not moved is the 
amount of movement of the interested area. When the 



coordinates of the interested area are moved for the 
amount of movement of the template 2103, the interested 
area can be compensated. The coordinates of the 
interested area that has been compensated are A2(270, 
100) - B2(330, 150) . 

[0200] As described above, according to this 
embodiment, even if a user's interested object moves, 
when the interested object is scanned and the position 
is measured on the screen, the position of the 
interested area can be automatically compensated. With 
this means , the user does not need to designate the 
area again. 

[0201] The systems according to the foregoing first to 
fifth embodiments can be applied to a television 
telephone system, a television conference system, a 
plant monitoring system, and a traffic controlling 
system. 
[0202] 

[Effect of the Invention] According to the present 
invention, the following effects can be obtained. 
[0203] The user can interactively designate an 
interested area. A picture can be transmitted in such 
a manner that an interested area is finely designated 
and the other area is coarsely designated. Thus, the 
amount of transmission data can be reduced. 
[0204] Vttien there are a plurality of interested areas, 
the user can designate their resolutions depending on 



the strengths of interests. Thus, the amount of 
transmission of picture data can be effectively reduced. 
[0205] Since the amount of transmission of picture 
data can be controlled in accordance with the amount of 
traffic of the network, a decrease of frame rate, a 
delay of transmission, and so forth, can be suppressed. 
[0206] Even if an interested area is changed because a 
camera and/or a picture moves, since the position and 
size of the area are automatically compensated. With 
this means, the user does not need to designate the 
area again. 

[Brief Description of the Drawings] 

[Fig. 1] Bloclc diagram showing the structure of a 
moving picture communicating system according to a 
first embodiment of the present invention. 
[Fig. 2] Flow chart showing processes of a picture 
transmitting portion according to the first embodiment. 
[Fig. 3] Flow chart showing processes of a picture 
receiving portion according to the first embodiment. 
[Fig. 4] Schematic diagram describing a method for 
designating an interested area according to the present 
invention . 

[Fig. 5] (A) and (B) Schematic diagrams showing how an 
interested area is designated. 

[Fig. 6] Schematic diagram describing an example of a 
method for measuring the amount of traffic of a networlc 
and a state of a communication buffer in the case that 



the amount of traffic is low. 

[Fig. 7] Schematic diagrcun describing an example of a 
method for measuring the amount of traffic of a network 
and a state of a communication buffer in the case that 
the amount of traffic is large. 

[Fig. 8] Schematic diagram describing reduction and 
enlargement of picture data according to the first 
embodiment . 

[Fig. 9] Schematic diagrams showing the transmission 
format of picture data; (A) shows the case of which an 
interested area has not been designated; (B) shows the 
case of which an interested area has been designated. 
[Fig. 10] Schematic diagram showing an example of a 
picture displayed on a display according to the first 
embodiment . 

[Fig. 11] Bloclc diagram showing the structure of a 
moving picture communicating system according to a 
second embodiment of the present invention. 
[Fig. 12] Flow chart showing processes of a picture 
transmitting portion according to the second embodiment. 
[Fig. 13] Flow chart showing processes of a picture 
receiving portion according to the second embodiment , 
[Fig. 14] Schematic diagrams describing a temporal 
variation of a picture of an interested area that is 
cut from a screen according to the second embodiment; 
(A) shows a setting state of an interested area; (B) to 
(D) describe picture cutting frequencies that depend on 



frame rates that have been set for interested areas . 
[Fig. 15] Schematic diagram describing a smoothening 
filter according to the second embodiment, 
[Fig. 16] Schematic diagrams showing transmission 
formats of picture data according to the second 
embodiment; (A) shows the case that an interested area 
has not been designated; (B) to (D) shows the case that 
an interested area has been designated and a picture of 
a background area does not temporally vary; (E) shows 
the case that an interested area has been designated 
and a picture of a background area does not temporally 
vary . 

[Fig. 17] Block diagram showing the structure of a 
moving picture communicating system according to a 
third embodiment of the present invention. 
[Fig. 18] Schematic diagram describing DCT, quantizing, 
and encoding processes based on the MPEG method 
according to the third embodiment. 

[Fig. 19] Flow chart showing processes of a picture 
transmitting portion according to the third embodiment. 
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[Fig. 20] Flow chart showing processes of a picture 
receiving portion according to the third embodiment . 
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[Fig. 21] Block diagram showing the structure of a 
moving picture communicating system according to a 
fourth embodiment of the present invention. 
[Fig. 22] Coordinate system of a screen in the case 
5 that the origin is placed at the focal position of a TV 

c£unera according to the fourth embodiment . 
[Fig. 23] Coordinate system on a screen in the case 
that the origin is placed at the lower left vertex of 
the screen according to the fourth embodiment . 

10 [Fig. 24] Block diagram showing the structure of a 

moving picture communicating system according to a 
fifth embodiment of the present invention. 
[Fig. 25] Schematic diagram describing compensation of 
a moved interested area according to the fifth 

1 5 embodiment . 

[Description of Reference Numerals] 



100 Picture transmitting portion 

101 TV camera 

102 Moving picture capturing portion 

20 103 Background picture processing poaftion 

104 "Picture of area" cutting portion 

105 Transmission side controlling portion 

106 Transmission side communicating portion 
110 Network 

25 120 Picture receiving portion 

121 Reception side controlling portion 

122 Reception side communicating portion 
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123 Area deciding portion 

124 Picture combining portion 

125 Inputting portion (mouse) 

126 Picture displaying portion (display) 
5 601, 611, 621 Communication buffer 

1100 Picture transmitting portion 

1101 Background picture variation detecting 
portion 

1102 "Picture of area" cutting portion 

10 1103 Picture transmission interval calculating 

portion 

1104 Transmission side controlling portion 

1105 Transmission side communicating portion 
1120 Picture receiving portion 

15 1121 Reception side controlling portion 

1122 Reception side communicating portion 

1123 Area deciding portion 

1124 Picture combining portion 
1124 Picture combining portion 

20 1300 Screen of received picture 

1405 Smoothening filter 

1600 Picture transmitting portion 

1601 Picture compressing portion 

1602 Transmission side controlling portion 
25 1603 Transmission side communicating portion 

1620 Picture receiving portion 

1621 Reception side controlling portion 
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Area deciding portion 
Picture decompressing portion 
Picture transmitting portion 
Camera controlling portion 
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( 1 • ) • • . 


INTERESTED AREA HAS NOT BEEN DESIGNATED. 
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INTERESTED AREA HAS BEEN DESIGNATED. 




(3) ... 


PICTURE DATA 




(4) ... 


END COMMAND HAS BEEN RECEIVED. 




(5) ... 


END COMMAND HAS NOT BEEN RECEIVED. 
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AREA 

(9) ... DATA HAS BEEN RECEIVED. 

(10) ... INTERESTED AREA HAS NOT BEEN DESIGNATED. 

(11) ... INTERESTED AREA HAS BEEN DESIGNATED. 
5 200 .. . CAPTURE PICTURE. 

201 ... HAS INTERESTED AREA BEEN DESIGNATED ? 

202 ... CUT PICTURE DATA OF INTERESTED AREA. 

203 REDUCE PICTURE DATA OF INTERESTED AREA WITH 

DESIGNATED REDUCTION RATIO. 

10 204 .. . REDUCE PICTURE DATA OF BACKGROUND AREA. 

205 ... TRANSMIT PICTURE DATA. 

206 ... HAS END COMMAND BEEN RECEIVED ? 

207 ... HAS DATA BEEN RECEIVED ? 

208 . . . RECEIVE COORDINATES AND REDUCTION RATIO OF 
15 INTERESTED AREA. 

209 . . . HAS INTERESTED AREA BEEN DESIGNATED ? 

210 ... MEASURE LOAD OF NETWORK. 

211 ... CALCULATE REDUCTION RATIO OF BACKGROUND AREA. 

20 FIG. 3 

(1) ... PICTURE DATA 

( 2 ) ... START 

(3) ... INTERESTED AREA HAS NOT BEEN DESIGNATED. 

(4) ... INTERESTED AREA HAS BEEN DESIGNATED. 
25 (5) ... END COMMAND HAS BEEN INPUT. 

(6) ... END COMMAND SIGNAL 

( 7 ) ... END COMMAND HAS NOT BEEN INPUT . 
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INTERESTED AREA AND REDUCTION RATIO HAVE NOT 
BEEN DESIGNATED, 

COORDINATES AND REDUCTION RATIO OF INTERESTED 
AREA 

INTERESTED AREA AND REDUCTION RATIO HAVE BEEN 

DESIGNATED. 

RECEIVE PICTURE DATA. 

HAS INTERESTED AREA BEEN DESIGNATED ? 
COMBINE PICTURE DATA OF INTERESTED AREA AND 
PICTURE DATA OF BACKGROUND AREA. 
DISPLAY PICTURE ON DISPLAY. 
HAS END COMMAND BEEN INPUT ? 

HAVE INTERESTED AREA AND REDUCTION RATIO BEEN 
DESIGNATED WITH MOUSE ? 

TRANSMIT COORDINATES AND REDUCTION RATIO OF 
INTERESTED AREA. 
TRANSMIT END COMMAND. 
END 

AMOUNT OF TRAFFIC OF NETWORK IS LOW. 
PICTURE TRANSMITTING PORTION (TERMINAL UNIT 
1) 

TRANSMISSION SIDE COMMUNICATING PORTION 
COMMUNICATION BUFFER 
TERMINAL UNIT 
COMMUNICATION BUFFER 

85 



620 
621 
110 



TERMINAL UNIT 3 
COMMUNICATION BUFFER 
NETWORK 



5 FIG. 7 

(1) ... AMOUNT OF TRAFFIC OF NETWORK IS LARGE. 

100 . . . PICTURE TRANSMITTING PORTION (TERMINAL UNIT 
1) 

106 . . . TRANSMISSION SIDE NETWORK COMMUNICATING 

10 PORTION 

601 . . . COMMUNICATION BUFFER 

610 ... TERMINAL UNIT 2 

611 ... COMMUNICATION BUFFER 
620 . . . TERMINAL UNIT 3 

15 621 . COMMUNICATION BUFFER 

110 ... NETWORK 

FIG. 8 

800 . . . ORIGINAL PICTURE 

20 801 .. . REDUCED PICTURE 

802 . . . ENLARGED PICTURE 

FIG. 9(A) 

(1) ... PICTURE DATA 
25 (2) ... SIZE OF PICTURE DATA 

FIG. 9(B) 
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1104 

1105 
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1120 

1122 
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1123 

1124 

125 . 

126 . 



REDUCTION RATIO OF PICTURE OF INTERESTED AREA 
SIZE OF DATA OF PICTURE OF INTERESTED AREA 
SIZE OF PICTURE OF BACKGROUND AREA 
REDUCTION RATIO OF PICTURE OF BACKGROUND AREA 
COORDINATES OF INTERESTED AREA 
PICTURE DATA OF INTERESTED AREA 

REDUCTION RATIO OF PICTURE OF BACKGROUND AREA 



PICTURE TRANSMITTING PORTION 
TV CAMERA 

MOVING PICTURE CAPTURING PORTION 
BACKGROUND PICTURE VARIATION DETECTING 
PORTION 

"PICTURE OF AREA" CUTTING PORTION 
PICTURE TRANSMISSION INTERVAL CALCULATING 
PORTION 

TRANSMISSION SIDE CONTROLLING PORTION 
TRANSMISSION SIDE COMMUNICATING PORTION 
NETWORK 

PICTURE RECEIVING PORTION 

RECEPTION SIDE COMMUNICATING PORTION 

RECEPTION SIDE CONTROLLING PORTION 

AREA DECIDING PORTION 

PICTURE COMBINING PORTION 

INPUTTING PORTION (MOUSE) 

SCREEN DISPLAYING PORTION (DISPLAY) 
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FIG. 12 



( 1 ) ... START 

(2) ... INTERESTED AREA HAS NOT BEEN DESIGNATED. 
5 (3) ... INTERESTED AREA HAS BEEN DESIGNATED, 

(4) ... PICTURE DATA 

(5) END COMMAND HAS BEEN RECEIVED. 

(6) ... END COMMAND HAS NOT BEEN RECEIVED. 

(7) ... END COMMAND SIGNAL 

10 (8) ... DATA HAS NOT BEEN RECEIVED. 

(9) ... DATA HAS BEEN RECEIVED. 

(10) ... COORDINATES OF INTERESTED AREA AND FRAME RATE 

(11) ... INTERESTED AREA HAS NOT BEEN DESIGNATED. 

(12) ... INTERESTED AREA HAS BEEN DESIGNATED. 
15 1200 ... CAPTURE PICTURE. 

1201 . . . CUT PICTURE DATA OF INTERESTED AREA. 

1202 ... HAS INTERESTED AREA BEEN DESIGNATED ? 

1203 ... DETECT TEMPORAL VARIATION OF PICTURE OF 

BACKGROUND AREA. 

20 1204 ... TRANSMIT PICTURE DATA. 

1205 ... HAS END COMMAND RECEIVED ? 

1206 ... HAS DATA BEEN RECEIVED ? 

1207 . . . RECEIVE COORDINATES OF INTERESTED AREA AND 

FRAME RATE. 

25 1208 . . . HAS INTERESTED AREA BEEN DESIGNATED ? 

1209 ... MEASURE LOAD OF NETWORK. 

1210 ... CALCULATE TRANSMISSION STOP TIME. 
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PICTURE DATA 
START 

INTERESTED AREA HAS NOT BEEN DESIGNATED. 

INTERESTED AREA HAS BEEN DESIGNATED. 

END COMMAND HAS BEEN INPUT. 

END COMMAND SIGNAL 

END COMMAND HAS NOT BEEN INPUT. 

INTERESTED AREA AND FRAME RATE HAVE NOT BEEN 
DESIGNATED. 

INTERESTED AREA AND FRAME RATE HAVE BEEN 
DESIGNATED. 

COORDINATES OF INTERESTED AREA AND FRAME RATE 
RECEIVE PICTURE DATA. 

HAS INTERESTED AREA BEEN DESIGNATED ? 

COMBINE PICTURE DATA OF INTERESTED AREA AND 

PICTURE DATA OF BACKGROUND AREA. 

DISPLAY PICTURE ON DISPLAY. 

HAS END COMMAND BEEN INPUT ? 

HAS INTERESTED AREA AND FRAME RATE BEEN 

DESIGNATED WITH MOUSE ? 

TRANSMIT COORDINATES OF INTERESTED AREA AND 

FRAME RATE. 

TRANSMIT END COMMAND. 

END 
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FIG. 14A 

(1) ... FRAME RATE: 12 FRAMES /SECOND 

(2) ... FRAME RATE: 24 FRAMES/SECOND 

(3) ... FRAME RATE: 8 FRAMES/SECOND 

5 

FIG. 14B 

1301 . . . INTERESTED AREA 
FIG. 14C 

10 1302 .. . INTERESTED AREA 

FIG. 14D 

1303 ... INTERESTED AREA 

15 FIG. 15 

1405 . . . SMOOTHENING FILTER 1405 

FIG. 16(A) 

( 1 ) ... PICTURE DATA 
20 (2) ... SIZE OF PICTURE DATA 

FIG. 16(B) 

(1) ... PICTURE DATA OF INTERESTED AREA 

(2) ... SIZE OF PICTURE DATA OF INTERESTED AREA 
25 (3) ... COORDINATES OF INTERESTED AREA 

FIG. 16C 
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1701 
1702 
1703 
1704 
1705 



COMPRESS PICTURE WITH DESIGNATED MAUANT, 

TRANSMIT PICTURE DATA. 

HAS END COMMAND BEEN RECEIVED ? 

HAS DATA BEEN RECEIVED ? 

RECEIVE COORDINATES AND MQUANT OF INTERESTED 
AREA. 



FIG. 20 

( 1 ) ... START 
10 (2) ... PICTURE DATA 

( 3 ) ... END COMMAND HAS BEEN INPUT . 

( 4 ) ... END COMMAND HAS NOT BEEN INPUT . 

(5) ... END COMMAND SIGNAL 

( 6 ) ... INTERESTED AREA AND MQUANT HAVE NOT BEEN 
15 DESIGNATED. 

( 7 ) ... INTERESTED AREA AND MQUANT HAVE BEEN 

DESIGNATED. 

(8) ... COORDINATES AND MQUANT OF INTERESTED AREA 
1710 ... RECEIVE PICTURE DATA. 

20 1711 . . . DECOMPRESS PICTURE IN ACCORDANCE WITH 

DESIGNATED MQUANT. 

1712 ... DISPLAY PICTURE ON DISPLAY. 

1713 ... HAS END COMMAND BEEN INPUT ? 

1714 ... HAVE INTERESTED AREA AND MQUANT BEEN 
25 DESIGNATED WITH MOUSE ? 

1715 ... TRANSMIT COORDINATES AND MQUANT OF INTERESTED 

AREA. 
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TRANSMIT END COMMAND. 
END 
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[Description of Amendment] 
[Scope of Claims for a Patent] 

[Claim 1] A moving picture communicating system 
comprising: a transmitting system for transmitting 
picture data of a moving picture to a communication 
networlc; and a receiving system for receiving the 
picture data through the communication network and 
displaying the moving picture on a display, 

wherein one of the transmitting system and 
the receiving system has area designating means for 
designating any area in the moving picture, and 

wherein the transmitting system has picture 
processing means for reducing the amount of picture 
data of each of the designated area designated by the 
area designating means and the non-designated area. 
[Claim 2] The moving picture communicating system as 
set forth in claim 1, further comprising: resolution 
setting means for setting at least one of the 
resolution of the designated area and the resolution of 
the non-designated area, 

wherein the picture processing means is 
configured to reduce the amount of picture data of the 
designated area and the non- designated area in 
accordance with the resolution that has been set by the 
resolution setting means. 

[Claim 3] The moving picture communicating system as 
set forth in claim 2, 
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wherein the resolution is at least one of the 
number of pixels per unit area, the number of colors of 
a color picture, the resolution of the amplitude of a 
frequency signal of which picture data is frequency 
converted, the resolution of the amplitude of pixel 
data, and the quantizer step size for which pixel data 
is quantized. 

[Claim 4] A moving picture communicating system 
comprising: a transmitting system for transmitting 
picture data of a moving picture to a communication 
network; and a receiving system for receiving the 
picture data through the communication network and 
displaying the received moving picture on a display, 

wherein the receiving system has area 
designating means for designating any area in the 
moving picture; and resolution setting means for 
setting the resolution of the designated area 
designated by the area designating means, and 

wherein the transmitting system has picture 
processing means for reducing the amount of picture 
data of the designated area in accordance with the 
resolution that has been set by the resolution setting 
means, calculating the resolution of a non-designated 
area that has not been designated by the area 
designating means so that the permissible amount of 
transmission of the communication network is satisfied, 
and reducing the amount of picture data of the non- 



designated area in accordance with the calculated 
resolution. 

[Claim 5^] The moving picture communicating system as 
set forth in claim 4, 

wherein the picture processing means has 
measuring means for measuring the current amount of 
traffic of the communication network, and 

wherein the picture processing means is 
configured to calculate the resolution of the non- 
designated area in accordance with the current amount 
of traffic measured by the measuring means . 
[Claim 6] A moving picture communicating system 
comprising: a transmitting system for transmitting 
picture data of a moving picture photographed by a TV 
camera to a communication network; and a receiving 
system for receiving the picture data through the 
communication network and displaying the moving picture 
on a display, 

wherein one of the transmitting system and 
the receiving system has area designating means for 
designating any area in the moving picture; and 
resolution setting means for setting the resolution of 
the designated area designated by the area designating 
means , and 

wherein the transmitting system has picture 
processing means for reducing the amount of picture 
data of the designated area in accordance with the 
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resolution that has been set by the resolution setting 
means, calculating the resolution of a non-designated 
area that has not been designated by the area 
designating means so that the permissible amount of 
transmission of the communication network is satisfied, 
and reducing the amount of picture data of the non- 
designated area in accordance with the calculated 
resolution; designated area detecting means for 
detecting the motion of the designated area on a 
screen; and designated area compensating means for 
compensating the designated area in accordance with the 
motion of the designate area detected by the designated 
area detecting means. 

[Claim 2] The moving picture communicating system as 
set forth in claim 6, 

wherein the designated area detecting means 
is camera detecting means for detecting the motion of 
the TV camera, and 

wherein the designated area compensating 
means is configured to compensate the position and size 
of the designated area in accordance with the motion of 
the camera detected by the camera detecting means . 
[Claim 8^] The moving picture communicating system as 
set forth in claim 6, 

wherein the designated area detecting means 
is detecting means for detecting the motion of a 
picture designated in the designated area, and 
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wherein the designated area compensating 
means is configured to compensate the position and size 
of the designated area in accordance with the motion of 
the designated picture detected by the detecting means. 
5 [Claim 91 A moving picture transmitting system, 

comprising: 

resolution setting means for setting the 
resolution of a designated area of a moving picture; 

"picture data of designated area" reducing 
10 means for reducing the cunount of picture data of the 

designated area in accordance with the resolution that 
has been set by the resolution setting means; 

"picture data of non-designated area" 
reducing means for calculating the resolution of a non- 
15 designated area so that the permissible amount of 

transmission of the communication network is satisfied 
and reducing the eimount of picture data of the non- 
designated area in accordance with the calculated 
resolution; and 
20 communicating means for transmitting the 

designated area and the reduced picture data reduced by 
the picture data reducing means to the communication 
network . 

[Claim _10] A moving picture receiving system, 
25 comprising: 

communicating means for receiving picture 
data of a moving picture transmitted from a 
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transmitting system for a moving picture through a 
communication network ; 

a display for displaying the moving picture 
in accordance with picture data received by the 
communicating means ; and 

area designating means for designating any 
area of the moving picture displayed on the display and 
the resolution of the area, 

wherein coordinate data of the designated 
area designated by the area designating means and the 
resolution are transmitted to the moving picture 
transmitting system through the communicating means. 
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